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ABSTRACT
Fraley, Mark Thomas. M.S., Social and Applied Economics,
Wright State University, 1992. A Quarterly Income Tax Revenue 
Forecasting Model for the City of Fairborn Ohio.
The Fairborn econometric income tax revenue forecasting 
model developed establishes a connection between conditions in 
the local, regional, and national economy and the variance of 
income tax collections. The model was designed to meet as many 
of the criteria stated in the Foster Group's Assessment as 
possible, while still holding to economic theory and 
econometric modeling procedures. In the model, variation in 
the predictor variables account for 97% of the variation in 
income tax collections. Several statistical tests were 
conducted on the model to insure efficient and unbiased 
results.
In demonstrating the forecasting procedures for the 
model, assumptions for high, medium, and low growth in the 
economy were developed. Given the assumption of low growth and 
that refunds will be 3% of gross tax receipts, the forecast 
for net Fairborn income tax revenue collections for 1992 and 
1993 are $4,282,712 and $4,633,694 respectively.
Econometric models reflect the conditions present in the 
local, regional, and national economy at the time of 
development. Since conditions in the economy are subject to 
change, the relationship of the predictor variables to income 
tax revenue collections may change in the future.
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A very important element in the budget de ve1opment 
process for local governments across the United States is 
revenue estimation, When a city makes appropriations for the 
yearly budget,, the decision takes into consideration expected 
revenue for the following year. If expected revenue are less 
than actual revenue, programs, services, and jobs may have to 
be discontinued mid-year. If actual revenue should exceed 
expected revenue, then marginal programs and services which 
may not have received budget appropriation would have been 
needlessly foregone. Therefore, it is important that local 
go ve r nment s develop reliable methods of estimation for various 
revenue sources in order to increase budgetary efficiency.
In 1991, the City Manager of Fairborn, Ohio implemented 
new procedures in regard to the financial planning/budget 
de ve 1 opment process for the city. The City decided to use 
what is referred to as the expert opinion/delphi method as a 
method of projecting income tax revenue. A panel was formed 
consisting of key government personnel from the City of 
Fairborn. This panel developed a consensus forecast for 1991 
net collections in September of 1991. The forecast was a 
revision of the original 1991 forecast developed in the fall
of 1990.
In addition to the expert forecast, the Income Tax 
Supervisor developed three additional methods to assist in 
estimating income tax revenues. One method involved adding 
actual collections for September through December of the 
previous year to current year actual collections. The second 
method involved calculating a five-year average percentage of 
net collections for the period January through August. This 
calculation was applied to the original projected net 
collections to determine the difference between actual net 
collections for the period and the amount needed to meet the 
projected net collections; expected collections were estimated 
using the current rate of collections. Method three involved 
taking an average of net collection estimates derived from 
methods one and two.
The forecasting error from using these methods was 
considered sufficient enough for the city to seek deve1opment 
of a more reliable means of forecasting income tax revenue. 
To assist them in the process, in the summer of 1992, the City 
of Fairborn contracted the services of a graduate intern in 
the M.S. Program in Social and Applied Economics at Wright 
State University to develop an income tax forecasting model.
The purpose of -this research report is t© present an 
economic model for forecasting income tax collections for the 
City of Fairborn. The model establishes a connection between 
local economic conditions and the variance in income tax 
revenue collections. The model, its rationale, income tax 
projections for 1992 and 1993 and a user's guide are contained 
in the report.
The primary purpose of this report is to develop an 
econometric income tax revenue forecasting model specifically 
for the City of Fairborn, Ohio. Forecasting is viewed
throughout this report as an important managerial tool in both 
the public and private sector for the construction of annual 
budgets and cash management strategies.
Many types of economic "forecasting" methods are in use 
today. We will begin by first briefly describing four of 
these methods, including the econometric approach. The four 
commonly used types of forecasting are as follows:
1) Expert forecasting - prediction of a revenue or
expenditure made by a person who is familiar with the
particular source of revenue or element of expenditure. With 
this type of forecasting there is no single standard method. 
Forecasts of this nature are usually based on the "feelings" 
of the expert.
2) Trend forecasting - prediction of revenue or
expenditures based on prior changes in the revenue or 
expenditure. Trend forecasting assumes a fairly constant rate 
of change. One problem is that it will never predict a 
turning point in the economy.
3) Deterministic forecasting - prediction of a revenue 
or expenditure based upon a percentage change in a social, 
economic, or other variable that directly affects the revenue 
or expenditure. The assumptions behind the use of a 
particular variable should be carefully examined by the policy 
makers.
Finally, 4) econometric forecasting - prediction of a 
revenue or expenditure based upon statistically estimated 
coefficients of one or more economic predictor variables. 
Econometric models allow for analysis based on the 
simultaneous effects of several variables.
As stated, the City of Fairborn is currently(1991 &
1992) using a combination of expert(government personnel 
consensus), short-term trend, and a version of deterministic 
forecasting(Tax Supervisor's first and second method) to 
obtain their estimates for income tax revenue collections. 
Econometric models differ from other forecasting methods in 
that they use statistical methods on a large historical data 
base and only include variables that are consistent with 
economic theory. The variables must pass the additional test 
of being statistically significant as well.
A good econometric income tax revenue forecasting model 
establishes statistical relationships between the local 
economy and income tax collection. Our study uses regression 
analysis on local, regional, and national time series data to 
establish the necessary statistical relationships. Not only
can these statistical relationships for forecasting equations 
be used to obtain forecasts, but in addition, they provide 
important information that can be useful to local governments.
The first step in econometric modeling involves the pre­
selection of variables that seem to influence income tax 
revenue, according to economic theory. Then a historical time 
series data base is developed for the variables so that least 
squares regression analysis can be performed, Many times it 
is best to proceed by collecting data on as many variables as 
possible and then use regression analysis to determine which 
variables are the most important in forecasting income tax 
revenue.
The model developed for the report was structured to be 
consistent with the criteria stated in the Foster Consulting 
Group' s "Assessment and Recommendations Regarding an Income 
Tax Revenue Projection Model for the City of Fairborn, Ohio". 
These criteria include:
1. The model must be able to run in the City of 
Fairborn's existing personal computer environment.
2. The model must be sufficiently easy to operate and 
maintain so that personnel in the Income Tax 
Supervisor's Office will require minimum training to 
input data and obtain output products.
3. The data required to operate and maintain the model 
must be readily accessible to personnel from the 
Income Tax Supervisor's Office(i.e., income tax data 
must be compatible with the City's existing records 
and economic data must be available from other state 
or local offices.
i „ The user must be able to sort tax data by SIC code 
and federal taxpayer identification number for user- 
defined time periods.
5. The model must be capable of providing useful output 
for analyzing the types of issues outlined in the 
"Economic Variables" section of the Foster Consulting 
Groupf s report and analyzing prior-year relationships 
between economic conditions and income tax revenue 
collections.
6. In addition to serving as a tool to forecast gross 
annual collections, the model must include some means 
for estimating the effect of refunds and overpayments 
so that comparisons can be made between gross and net 
annual collections. Also, users should be able to 
make allowances for inflation and cost of living 
changes as well as the extent to which changes in 
the amount of tax credits granted for taxes paid 
elsewhere may affect income tax revenues.
7. The model's level of analytical complexity should be 
no greater then what is necessary to allow it to be 
a practical tool for forecasting and sensitivity 
analysis with respect to income tax revenues.
The first econometric forecasting models were developed 
approximately 30 years ago. The models were "national" in 
structure, designed to foreast economic conditions such as 
employment and GNP for the entire United States. Models which 
followed studied metropolitian areas and larger cities such as 
New York and Phi 1 adeIphia1. As the size of the study area 
decreased, researchers found that the availability of data 
decreased as well. In many studies, obtaining reliable time 
series data for theoretically important variables was 
extremely difficult or data was simply unavailable. As a 
result, the possibility of underspecification(leaving 
important predictor variable (s) out of the model) increased as 
more local models were developed. Researchers were able to 
compensate for this problem by substituting national variables 
as "proxy variables" in place of the local variables for which 
they lacked sufficient data. The use of proxy variables is 
justified by the fact that economic conditions in the
1 Glickman, Norman J., "An Econometric Forecasting Model for 
the Philadelphia Region", Journal of Regional Science, Vol. 11, No.
1, 1971.
The Philadelphia model was actually for the Philadelphia SMSA 
and not specifically for the legal city limits of the City of 
Philadelphia.
national, state, and metropolitian statistical area(MSA) have 
impact upon the local economy. In fact, the more a local 
economy interacts with the national economy, the more likely 
it is that national "proxy variables" will accurately track 
conditions in the local economy.
More recently developed models for large MSA area's 
consist of approximately 25 to 200 separate equations which 
contain variables such as manufacturing production, 
employment, and GNP. These models are usually estimated 
simultaneously and require extensive amounts of data 
collection and computer memory. Although the models are time 
consuming and complex, they have a payoff in the increased 
accuracy of the forecasts which they produce.
In the last 5 years, local econometric models have 
increased in use as tools for government and small business. 
The supply of historical local economic data has been 
increasing as more communities become concerned with the 
behavior of their specific economies. In the future, it is 
likely that local econometric models will increase in use and 
improve in forecast accuracy as the supply of data for 
important variables continues to increase.
Before an econometric model for a particular city or 
area can be developed, the industrial structure of the local 
economy must be analyzed. In order to gain a better 
understanding of what industries are important to Fairborn, 
data on employment for industries by SIC code were obtained by 
using the U.S. Census reports for 1970, 1980, and 1990„2
Table 1.(pg.12) lists the percentage of total employment 
for each industrial classification in the city of Fairborn, 
Ohio. The percentage breakdown of employment categories 
provides a picture of the economic structure of a region or 
city. Table 1. shows that the Fairborn economy has shifted 
from a strong manufacturing base in 1970 to a more serviced 
based economy in 1990. The shift has occurred for two 
reasons. First, total manufacturing employment fell from 23% 
of total Fairborn employment in 1970 to 14% of total 
employment in 1990. Secondly, total services employment 
increased from 21% of total Fairborn employment in 1970 to 34% 
of total employment in 1990. Thus, while manufacturing
2 Census data obtained from Miami Valley Regional Planning 
Commission.
employment was declining, service employment was increasing.
Although quarterly data for manufacturing employment in 
Fairborn was unavailable, a graph ©f manufacturing employment 
for the Dayton-Springfield area for 1974 to 1991 is presented 
below (Figure 1.) . From the graph, it is easy to see the 
business cycle fluctuations and downward trend in 
manufacturing employment.
Figure 1. Marrnf. Emp. in Dayton-Springf ield Area (in 1, 000's) .
371160193709
Economists focus on the importance of manufacturing 
employment in regional economic change for several reasons. 
First, according to economic theory, a strong manufacturing 
based economy will tend to be more vulnerable to cyclical 
fluctuations in the national economy in comparison to a 
service based economy. This is mainly because demand for 
manufactured products is usually not limited to the local area 
and demand for services is typically more local. Secondly, 
since manufacturing employees have historically earned higher 
wages than service sector employees, the effects of gains or 
losses in manufacturing employment have greater impact on the 
local economy.
Table 1, PERCENTAGE OF TOTAL FAIRBORN EMPLOYMENT BY INDUSTRY
SIC CODE___________ INDUSTRY
1970 1980 1990
1. Mining 0.2 0.1 0.1
2. Construction 5.0 5.0 6.0
3. Manufacturing, Nondurable 5.0 5.0 5.0




Public Utilities 2.0 1.0 1.0
6. Wholesale Trade 2.0 3.0 3.0
Retail Trade 15.0 19.0 19.0
7 . Finance, Insurance and
Real Estate 4.0 4.0 4.0
8. Business and Repair Services 2.0 4.0 5.0
Personal Services 3.0 2.0 3.0
Entertainment and Recreation
Services 1.0 1.0 1.0
Health Services 2.0 6.0 8.0
Educational Services 10.0 12.0 11.0
Other Professional and
Related Services 3.0 4.0 6.0
9. Public Administration 25.0 18.0 15.0
Source: U.S. Census Report
The next step in the analysis is to compare the Fairborn 
economy with the U.S. economy based on employment shares in 
the same single digit SIC code industries. Table 2. below 
shows that the national economy is very similar to the 
Fairborn economy in terms of employment percentages in various 
industry sectors. For instance, looking at durable
manufacturing, we see that the Fairborn economy has lost jobs 
at about the same rate as nationally. Total manufacturing in 
the U.S. economy has declined from 28% of total employment in 
the U.S. in 1970 to 17% in 1990. Total services rose from 16% 
in 1970 to 26% in 1990. Construction, Mining, Transportation 
and Public Utilities, Wholesale Trade and Finance have stayed 
roughly along the same proportions in both Fairborn and the 
United States.
Table 2. U.S. EMPLOYMENT IN MAJOR INDUSTRIES AS A PERCENTAGE 
OF TOTAL U.S. EMPLOYMENT
SIC CODE______ INDUSTRY
1970 1980 1990
1. Mining 1% 1% 1%
2. Construction 5 5 5
3. Manufacturing, Nondurable 16 13 10
4. Manufacturing, Durable 12 10 7
5. Transportation and
Public Utilities 6 6 5
6. Wholesale Trade 6 6 7
7. Retail Trade 16 17 18
8. Finance, Insurance and
Real Estate 5 6 6
9. Total Services 16 20 26
10. Total Government 18 18 17
Source: Economic Report of the President, 1992.
The similarities in the cyclical and structural behavior 
of the Fairborn and U.S. economies provide a statistical 
rationale for including a national variable (as a substitute 
for a local variable) in our forecasting equations. This
procedure allows us to overcome problems associated with local 
economic data. One problem is that local data for a 
particular variable may not exist or if it does exist, may be 
inadequate and therefore introduce errors into the regression 
analysis.
Certain aspects of the Fairborn economy make it unique. 
The fact that Fairborn has both a large metropolitan 
university (Wright State) and a major Air Force base(Wright 
Patterson) adds potential volatility to the structure of the 
economy.
In the case of WSU, all employees are subject to income 
tax from the City of Fairborn. Therefore, as the number of 
employees grows, so does the tax base of Fairborn. From a tax 
base standpoint, employment at WSU is one of the largest 
factors in income tax receipts. Data for total WSU employment 
was gathered from 1979 to the present and included in the 
regression analysis. However, the statistical significance 
criteria was not met3. Periodically, WSU will undertake a
3 A simple model relating WSU employment to Fairborn income 
tax revenue is presented in the model, results, and forecast 
section of the study.
large construction project such as the Ervin J. Nutter arena 
or the new Russ Engineering Center currently nearing 
completion. These projects are typically difficult to predict 
or integrate into an econometric model, It is likely that the 
best indicator for the relationship between Wright State 
University and Fairborn income tax revenue will be a 
deterministic technique that estimates payroll per person at 
WSU and then bases income tax gains or losses on the number of 
jobs estimated to be gained or lost in the future.
Since there are a fairly large number of WPAFB civilian 
employees who reside in Fairborn, civilian employment would 
also be a factor in income tax revenues. However, as in the 
case of WSU employment, a data series of WPAFB civilian 
employment did not prove statistically significant when 
included with the other variables4. Since WPAFB also has 
large construction projects which might include hiring local 
contractors and construction firms, this relationship in 
regard to income tax collection was also considered. It is 
very difficult to analyze the impact of WPAFB on Fairborn 
alone. It would seem that an entire study devoted to WPAFB's 
effect on Fairborn's economy specifically, would better serve 
to capture its impact. However, WPAFB does issue a yearly
4 Another simple model relating WPAFB employment to Fairborn 
income tax revenue is presented in the model, results, and forecast 
section of the study.
Economic Resource Impact Statement5. This statement's "impact 
area" covers IS counties in Ohio and 2 in Indiana. It is 
estimated that activities at WPAFB are responsible for 
creating an estimated 20,000 secondary jobs in the impact area 
on an annual basis. Any large cuts/gains at WPAFB would most 
certainly reduce/increase the number of secondary jobs 
created, but to identify the proportion affected in Fairborn 
would require a more specific study.
From the analysis of Fairborn's economy we arrive at 
several conclusions. First, Fairborn's economy appears to
have undergone a structural change. It is similar to the 
structural change which has taken place in the U.S. economy. 
In both the U.S. and in Fairborn, declining manufacturing 
employment has been offset by the increase of service sector 
employment. This shift to a service-based economy has 
probably served to slightly dampen the effects of the national 
recession on Fairborn in comparison to a more manufacturxng 
based city.
5 Published by Wright Patterson Air Force Base, Cost Analysis 
and Services Branch.
The Fairborn income tax revenue forecasting model we
develop is a simple linear regression model, in which the 
dependent variable(the variable we are trying to predict) is 
the income tax base for Fairborn, Ohio. In the model, the 
income tax base is determined by converting monthly income tax 
receipts into a quarterly data series6. The data series of 
quarterly income tax receipts is then divided through by the 
tax rate in each quarter to obtain the tax base. The tax base 
is the total amount of income upon which the city income tax 
was imposed. The advantage of predicting the base is that it 
allows forecasters to make changes in the tax rate for the 
future and thus provides a more flexible forecasting model. 
The theoretical model is as follows:
MAIN MODEL:
LNBASE = B1 + B2(L62RESC0) + B3(LG3C0MC0) + B4(LG4PI) +
B5 (Q2) + B6 (LG1D1MF) + B7 (GOV) + B8 (L4LNBASE) + e
6 Jan + Feb + March = Quarter 1 
April + May + June = Quarter 2 
July + August + Sept = Quarter 3 
Oct + Nov + Dec = Quarter 4
Definitions of Variables:
LNBASE — The natural log of the income tax base7.
LG2RESC0 = Permits for residential construction
lagged 2 quarters.
LG3C0MC0 = Permits for commercial construction lagged
3 quarters.
LG4PI - Nominal U.S. national personal income(in
bil's) lagged 4 quarters.
Q2 = Tax seasonal dummy variable (second
quarter-1f quarters 1,3, and 4 = 0 ) .
LG1D1MF = Difference in total employment in
manufacturing(in 1,000's) for the Dayton-
Springfield area lagged 1 quarter.
GOV = Total employment in government for the
Dayton-Springfield area(in 1000's).
L4LNBASE = The natural log of the income tax base,
lagged 4 quarters.
The regression coefficients from estimating the model for the 
City of Fairborn income tax base model are shown below:
Table 3. REGRESSION ESTIMATES






GOV 0.0078 1.791 (*;
Q2 0.2254 4.238
L4LNBASE 0.4719 4.451
ADJ R-Squared = .97 Number of Observations = 69
7 The base was divided by 1000 before the log was taken.
Cl) Estimates are in relation to the natural log of BASE. 
(2) All variables are significant at the 95% level except 
GOV which is significant at 90% level. The 95% level 
mean that we are 95% sure that the estimate for GOV 
is not equal to 0.
The ADJ R-Squared of (.91) means that variation in the 
predictor variables account for 97% of the variation in 
income tax revenue.
Explanation of Estimates
The regression coefficients show a quantitive 
relationship between each variable and the log of the income 
tax base. The estimates express the net change in the natural 
log of the income tax base for a one unit change in a 
variable, holding all the other variables constant. For 
example, an increase of 1 residential construction permit 2 
quarters ago(LG2RESCO), leads to an estimated .002% increase 
in the total of LNBASE, which represents the income tax base. 
From the above table, we see that an increase of 1 commercial 
construction permit results in a . 014% increase in the income 
tax base. For each increase in the difference in
manufacturing employment, the income tax base increases by 
.015%. This means that commercial construction and the 
difference in manufacturing employment contribute the most to 
income tax revenue among the local and regional variables in 
the model.
Forecasting Process
Since the simple model developed establishes the 
statistical relationship between local, regional, and national 
economic conditions and income tax revenue, the forecasting 
procedure requires that assumptions be developed about the 
future behavior of the predictor variables before the forecast 
is made. Therefore, the forecast is developed under certain 
assumptions about the future of the economy.
Due to varying lag periods, assumptions about some 
variables must be made farther into the future than others. 
For example, government employment (GOV) is not lagged and must 
be estimated for approximately 6 quarters, assuming a fall 
forecast is being made for the following year. Personal 
income is lagged 4 quarters and therefore only requires 
estimation for 2 quarters into the future. Once the 
assumptions have been established, the estimates can be added 
to the data set and the forecast performed. Additional simple 
models have been developed to assist in the estimation of 
personal income (PI) and difference in manufacturing 
employment(LG1D1MF). The models use the nationally forecasted 
economic indicators, gnp and unemployment, to develop 
estimates for personal income and manufacting employment.
Model for PI
PI s GNP
ADJ R-Squared — (.99) Observations = 72
Model for MANUFACT8 
MANUFACT = UNEMP + GNP 
ADJ R-Squared = (.92) Observations = 72
The deve1opment of a forecast using the model follows a
similar pattern each time:
1) Update the model by obtaining as many actual values
as available for the predictor variables and then 
place them into the Fairborn economic data set.
2) Obtain the U.S. national forecast for: manufacturing 
employment, nominal GNP, unemployment rate, nominal 
personal income, government employment, residential 
and commercial construction, and then adjust the 
estimates for local conditions through consensus 
disscussion among City Council.
3) Place the estimates developed in (2) into the 
Fairborn economic data set and then run the model.
8 * (MANUFACT must be transformed in order to arrive at
LG1D1MF, the variable that is used in the model. An example of the 
exact procedures involved in the transformation and making the 
forecast are contained in the ET USER GUIDE in Appendix 3.)
Table 4 „ below shows how the model has forecasted using 
actual data from the last 2 years.
Table 4. MODEL FORECAST HISTORY
________  1990___________ 1991
ACTUAL 4,243,209 4, 182,058
PREDICTED ____ 4, 172 f 069_____  4 f412, 816
DIFFERENCE -1,7% +5„5%
Figure 2. Results of Model: Actual vs. Predicted 1974-1991.
. The following assumptions were made in forecasting 
income tax revenue for the remainder of 1992 and for 1993:
High Growth
- GNP will grow at a 3% annual rate.
- Unemployment would decline at an average of .2% 
each quarter.
- Residential and commercial construction permits 
would be at approximately 1.5 times their level 
in 1990.3 to 1991.4.
- Government employment would decrease 6% in
1992.3, increase 1% from 1992.2 and hold at the 
same level for 1992.4, 1993.1., and 1993.2. 
Another decrease of 6% would occur in 1993.3.
Medium Growth
- GNP will grow at a 2% annual rate.
- Unemployment would decline at an average of . 05%
each quarter.
- Residential and commercial construction permits 
would be at approximately the same level as in 
1990.3 to 1991.4.
- Government employment would decrease 6% in
1992.3, return to the level in 1992.2 and hold at 
that same level for 1992.4, 1993.1., and 1993.2. 
Another decrease of 6% would occur in 1993.3.
Low Growth
- GNP will grow at a 1% annual rate.
- Unemployment would increase at an average of.05% 
each quarter.
- Residential and commercial construction permits 
would be approximately 50% lower than their 
level in 1990.3 to 1991.4.
- Government employment would decrease 6% in
1992.3, decrease 1% from 1992.2 and hold at the 
same level for 1992.4, 1993.1., and 1993.2. 
Another decrease of 6% would occur in 1993.3.
TABLE 5, GROSS INCOME TAX REVENUE FORECAST 1992-1993 {*)9


































Total 1993 5,159,984 5,032,171 4,777,004
Although variables for Wright State University(WSU) and 
Wright Patterson Air Force Base(WPAFB) were not included in 
the main income tax forecasting model, separate models were 
developed to determine their relationship to income tax 
Bcollection. Data was collected on employment at WSU and 
WPAFB from 1979 to 1991 to develop a quarterly time series.
Results from the regression models for WSU and WPAFB:
Table 6. WSU EMPLOYMENT MODEL
Variable_______ Estimate_______ T-Stat
Constant -6.8897 -1.602
LNCOL____________ 2.4314_________ 4 .225
ADJ R-SQ = .42 N = 24
9 Since the actual amount of receipts was divided by 1000 and 
then the natural log was taken, the figure for 1992.1 will not be 
exactly the same as the actual receipts for 1992.1 due to rounding.
Variable_______ Estimate________ T-Stat
Constant -61.470 -4.456
LNDEFEN________ 7 . 4273 5 . 257
JUDJ R-SQ - .34 M - 53
The WSU employment model shows the relationship between 
the log of the income tax base and the log of employment at 
WSU, The WPAFB employment model shows the relationship 
between the log of the income tax base and the log of civilian 
employment at WPAFB. Since both equations are in the Xog=log 
form,, the estimates for LNCOL and LNDEFEN show the percentage 
change in the income tax base for a 1 percent change in LNCOL 
or LNDEFEN. Therefore, the estimates show that a 1% change in 
WSU employment results in a 2.4% change in the Fairborn income 
tax base. A 1% change in civilian employment results in a 
7.4% change in the Fairborn income tax base. Since other 
factors have influence over the income tax base but are not 
contained in the WSU and WPAFB models, we must be careful when 
we interpret our results. The models are meant to be used as 
a reference since statistical insignificance prevented their 
inclusion in the main model.
Table 9 .(pg.27} shows that total income tax revenue 
changes by various amounts each year, but no consistent 
pattern of growth is evident, Refunds as a percentage of 
total revenue has usually been around 1 - 2  percent each year. 
However, 1990 and 1991 refunds have been exceptional at 7% and 
6% respectively, with the increase mainly due to large 4th 
quarter refunds. It is very difficult at this time to 
determine if the increase is simply a random "shock" or the 
beginning of a trend. However, since refunds seem to have 
followed a consistent pattern in the past, it seems that one 
method to estimate refunds would involve first estimating 
total income tax revenue and then taking approximately 3 
percent of that total. Table 8. below shows the estimates for 
1992 and 1993.
Table 8. ESTIMATES FOR REFUNDS AND NET REVENUE 1992-1993 
WITH THE ASSUMPTION OF LOW GROWTH AND 3% REFUNDS.
GROSS REVENUE - REFUNDS = NET REVENUE
1992 4,415,167 132,455 4,282,712
199 3_________4,777,004_______143,310_______4,633,694
Table 9.
CITY OF FAIRBORN 
INCOME TAX REVENUE AND REFUND STATISTICS
TOTAL INCOME TOTAL REFUNDS AS %
YEAR TAX REVENUE % CHANGE REFUNDS OF TOTAL REVENUE
1974 $ 518,703.69 - $ 3,641.06 1
1975 546,101.85 5 10,511.48 2
1976 567,949.99 4 6,575.88 1
1977 1,112,505.50 *96 4,229.58 .4
1978 1,321,375.00 19 16,965.09 1
1979 1,563,756.20 18 15,177.33 1
1980 1,661,686.20 6 20,907.03 1
1981 1,807,074.70 9 24,783.70 1
1982 1,856,392.90 3 28,289.08 2
1983 2,197,384.00 18 31,475.51 1
1984 2,246,797.30 2 42,376.65 2
1985 2,386,596.10 6 55,142.60 2
1986 2,794,588.70 17 59,328.49 2
1987 3,039,960.60 9 54,702.35 2
1988 3,310,199.90 9 75,119.62 2
1989 3,675,367.40 11 70,814.65 2
1990 4,242,597.80 15 **313,476.70 7
1991 4,182,674.50 -1 **246,643.78 6
Source: City of Fairborn Income Tax Records (1974-19!
* In 1977, the effects of a tax rate change in October of 
1976 from 1/2% to 1% show up in tax revenue.
** Contains unusually large 4 quarter refunds to one 
company.
VI. ECONOMIC THEORY BEHIND VARIABLES
Since it is very important that an econometric model 
follow economic theory, we now discuss the reasoning behind 
each variable in the model. Any city income feaas is based on 
total payroll earned within the city limits or earned by a 
resident who works in a city with a lower tax. Although 
"border" problems of different tax rates for different cities 
are important, they are difficult to address in an econometric 
model. Furthermore, the extent to which they would effect 
income tax collection, does not present a serious problem to 
the model.
The Tax Base was obtained by adjusting income tax 
collections for the Tax Rate in the period from 1974.1 to 
1992.1. This "cleaning" process involved dividing tax 
collections by .005(1/2% tax rate) for the period 1974.1 
through 1976.4. Tax collections were divided by .01(1% tax 
rate) from 1977.1 until the present. The tax rate changed to 
1% in October of 1976, however, the effect on income tax 
collections shows up in the first Quarter of 1977.
Since the dependent variable becomes the tax base rather 
than tax collections, the forecast of the base can be used in 
conjunction with other tax rates to determine the effect of a
tasE rat,® change on income ta.se re^saue. The base was also 
divided by 1000 to make numbers easier to work with. The 
final step was to take the log of the tax base(LNBASE) . 
Logarithmic transformations are often used in time series 
analysis as a means of removing growth over time of the 
variance of the data.
Residential and Commercial construction permits are 
important economic indicators for the study of any sise 
economy, from local to national. As the number of residential 
building permits increase, this indicates job creation, an 
increase in population, and possibly someone new to the area 
with additional income. Commercial construction permits mean 
new job creation for construction workers and additional 
income revenue from the employees of the new business. Since 
both construction projects take time to complete, a period of 
time will pass before the effects of the construction are 
reflected in income tax receipts. For this reason, 
residential construction permits have been lagged 2 
quarters(LG2RESC0) and commercial construction permits have 
been lagged 3 quarters(LG3COMCO), to reflect longer completion 
times for larger structures.
Perhaps the most important determining factor in income 
tax revenue is personal income. Since there are no data 
series available for personal income in Fairborn, a national 
variable for personal income was used. Personal income was 
lagged 4 quarters(LG4PI) to reflect income earned from
previous time periods.
From earlier discussion about Fairborn's economy, we know 
that manufacturing is an important determinant in the growth 
of any economy. In order to correct for the fact that 
manufacturing employment has been decreasing since the early
seventies, the difference in manufacturing employment has been 
used as a measure and then lagged 1 quarter (LG1D1MF) to 
reflect the time it takes for th© income to filter through the 
economy.
Since local government is such a large part of local 
employment, a variable for total government employment (GOV) 
was included.
The second quarter of the year reflects a tax season 
increase in income tax revenue due to the tax filing deadline, 
therefore, a dummy variable(Q2), was added to represent this 
pattern.
Finally, a variable of the base (L4LNBASE) was included 
and lagged 4 quarters in an attempt to reflect the 
relationship of prior year income tax receipts for the 
quarter.
The validation process involves conducting several 
statistical tests on the model to insure that the estimates 
are unbiased and consistent as well as efficient. Although 
multicolinearity is quite common with forecasting models, it 
does not tend to introduce any problems which might cause bias 
in the model. Therefore, the two main tests will be for 
heteroscedasticity and serial correllation.
First, the signs on all the coefficients seem to comply 
with economic theory. Increases in Fairborn residential and 
commercial construction result in an increased income tax 
base. U.S. personal income, the change in Dayton-Springfield 
area manufacturing employment, and Dayton-Springfield area 
local government employment increase the tax base as well. 
This is reflected in the positive signs on all the 
coefficients. The dummy variable Q2, representing the tax 
season effect of tax filing deadlines, is also positive.
The T-statistics are significant at the 95% level(t- 
critical = 1.96) with the exception of the GOV variable, which 
is significant at the 90% level(t-critical = 1.645).
The Durbin Watson test result (DW = 2.18) does not 
indicate autocorrelation or underspecification. The DW H-Test
treis ussd to test for serial eorrsllation sine® th« model 
contains a lagged dependent variable (L4LNBASE) . The DW h of 
(-1.58) does not exceed the 5% critical level of 1.645 for a 
one tail test and therefore the hypothesis that serial 
correllation is present in the model is rejected.
Results from the heteroscedasticity tests were 
inconclusive. While the graph of the resuduals over time 
(appendix B) does not show any strong indication of 
heteroscedasticity, Whit*'s test10 does indicate a problem. 
An additional test using White's robust consistent covariance 
matrix estimater did not cause t-stats to change a large 
degree in any direction. Therefore, the conclusion is that 
heteroscedasticity may be present in the model but should not 
greatly effect the efficiency of the estimates.
Halbert White(1980) developed a direct test for 
heteroscedasticity using a regression of the original regression 
residuals squared on the squares and cross-products of the 
independent variables.
Econometric models are intended as a tool to assist 
managers, directors and supervisors in forecasting and policy 
analysis. The Fairborn econometric income tax revenue model 
establishes the relationship between local, regional, and 
national variables and Fairborn's income tax revenue. Once the 
relationship is established, the forecaster makes assumptions 
about the future behavior of the predictor variables and then 
develops estimates for the predictor variables. The estimates 
for the predictor variables are then placed into the main 
model. The main model is used to forecast future income tax 
collections. The econometric model can be used in conjunction 
with other forecasting methods to insure more accurate 
estimation of future income tax revenue. The model designed 
specifically for Fairborn, Ohio was developed based on a 
structural analysis of the local economy. Should the structure 
of Fairborn's economy change, the theoretical relationship of 
the variables to income tax revenue may not hold. The 
assumptions used to make the high, medium, and low forecast 
are subject to amendment. I feel that the forecast based on 
the low assumptions, rather than the medium or high 
assumptions will come closest to actual income tax
collections. Actual data should be used to replace the 
estimates as it becomes available.
The Fairborn income tax model is not meant to be the 
definitive income tax model for other cities. The model was 
designed to meet as many of the criteria stated in the Foster 
Group' s Assessment as possible, while still holding to 
economic theory and econometric modeling procedures. The model 
developed is certainly open to amendment or expansion.
APPENDIX A 
LIST OF DATA AND DATA SOURCES
1. Data sources
2 . Construction permit data source
3. Day-Spr manufacturing employment data source
4. Day-Spr government employment source
5. Personal income source
6. GNP source
7. Unemp1oyment rate source
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SURVEY OF CURRENT BUSINESS 
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OPERATOR INPUT 
OPERATOR INPUT
* Personal income(PI) must be averaged to get the quarterly 
figure. Example: quarter! — PI for Jan + Feb + Mar / 3
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m i ma2i frafe
Mar. Apr. Apr. Mar. Apr. Apr. Apr.
10B1 1062 1992* 1991 1992 1992* 1961 1992 1992*
41.8 40.3 40.4 29.0 28.4 28.3 136.1 m ® 137.8
20.6 20.0 20.0 11.9 11.6 11.7 M.0 5S.4 60.6
2.6 2.6 2.9 I . i 1.5 6.1 9.0 9.0
1.6 1.9 1.9 1.1 1.1 12.6 123 12.6
1.061.3 1,017.7 1.010.8 418.1 365.2 »§.? 1.586.1 1,520.9 1,526.945.1 44.7 44.6 17.0 I f . 5 87.3 m s H .4
32.8 30.4 m s 4.1 4 2 4.2 23.6 23.3 m272.0 66.7 69.1 22.2 20.® 21.2 112.7 111.4 112LS8.4 8.1 8.0 1.4 1.4 1.4 t.S 6.0 i . i
a.® 6.4 9.4 1.5 1.8 1.7 10.0 10.0 102
136.4 126.9 126.6 50.4 48.9 171.3 2832 282§
378.7 356.5 360.5 245.8 229/' 229.6 672.6 626.5 824.8
300.3 294.0 292.6 219.4 2832 203.4 563.6 §221 520.921.8 21.2 21.1 4.1 3.® 4.1 20.3 19.8 18.7
13.0 12.2 12.3 6.2 6.1 8 2 27,5 26.4 m2
28.1 27.4 2 7 2 3.7 3.4 3.4 M 2 I f .8 19.6
129.7 127.8 127.8 15.3 15.1 15.1 100.5 96.1 100.113.6 14.0 14.1 5.8 5.7 5.9 21J2 21.© 21.1
48. i 47.2 47.3 19.3 19.2 1 i2 72.3 71.5 71 J
21. S 21.5 21.8 4.3 4.0 4.1 26.2 25.S 25JB
53.5 46.6 51.® M.2 19.9 20.0 83.8 79.1 7U
815.1 a a .7 628.1 152.1 153.1 153.1 691.9 669.5 692.4
19.2 16.6 18.5 4.1 4.0 :.2 2 1 2 20.9 212146.4 146.6 147.1 49.2 49.4 49.1 148.4 146.1 • 14U
142.2 142.# 1432 26.3 26.1 26.3 110.8 106.7 109.0
64.1 Sd.rj 223 22.4 22.4 87.8 65.4 95.7
17.8 17.® 17.9 17.0 17.3 17.2 7 1 2 71.1 72J
2 2 2 2 2.3 2.6 2.9 2.6 10.4 10.7 10 J
5.7 5.8 5.® 4.6 4.5 4. S 22.6 23.4 a j
1.7 1.0 1.8 1.8 1.7 1.7 9.4 9.5 m
1.060.9 1 ,@47.8 1.052.1 206.0 203.3 204.4 1.142.5 1,114.4 1,125.9
63.4 S2.3 62J 135 13.1 13.2 §7.0 « J m s
44.2 43.1 43.1 5.2 4.® S.© 41.1 40.1 MM144.4 141.4 141.8 40.7 39.5 m s 1672 184.2 1 96 2166.6 190.6 161.7 3 9 2 37.4 37J 218.3 211-S 212.9
102.0 101.7 101.8 MM m o 30.0 171.® 174.2 175.0
96.6 05.6 96.5 17.4 17.1 17 2 100.2 96.7 101.1
51.1 53.8 54 2 13.1 12.7 1 22 70.1 66.1 «.®
46.4 45.4 44.7 6.6 6.9 8.9 52.3 50.0 50.7
167.8 1®0J 164.4 69.1 67.0 68.2 282.6 2822 264.61.5 1.6 1.6 2.1 2 2 2 2 6.1 6.0 6.1
3.2 3.3 3.5 u 1.9 1.0 7.9 62 6.3
46.6 43.4 47.0 21.0 M 2 20.5 105.1 105.4 m i
57.1 56.4 56.1 26.6 26.4 26.4 75.6 77.3 71.0
* . 5 202.6 206.4 64.0 64.1 64.4 M .0 309.3 312.6
18.8 182 11.4 4.3 4 2 4.3 29.5 29.0 26.9
7.7 8.0 8 2 2.9 2.9 2.9 15.8 15.8 18.0
103.1 100.7 102.2 38.1 38.1 M.2 103.2 113.7 m o
13.5 13.4 13.8 2 3 2.9 2.6 ’ 23.4 23J 23.#
S73.1 046.7 951.3 262.6 260.7 280.3 1.147.4 1,1223 1,129.3
71.6 7 12 71.§ 14.4 13.6 14.0 61.1 51.0 56.1
9.6 10.0 i . i 4.4 4.6 4.7 13.8 13.6 13.6
6.2 8.9 9.0 4.8 4.7 4.7 11.4 112 11.5
35.3 34.4 34.4 4.0 3-8 3.6 2S2 25.3 25.6
47.7 46.9 47.0 10.2 19.2 19.0- 7 0 2 90.0 992
13.8 13.0 13.9 5.5 5.4 5.5 1SJ 18 2 m .2
55.1 54.5 54.® 7.7 7.4 7.6 48.2 47.1 47.7
328.4 315.5 314.6 100.6 90.4 98.4 476 2 467.3 470.4
74.8 72J 72.7 36.7 38.4 38.4 128.6 121.1 121.1
115.6 113.0 113.0 53.8 54.5 56.1 216.1 213.0 213.5
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i 2 Lo~ 20 -----------------------  _ ........................................... 25.® 25.9 26.1 150-8 154.2 154.5 153.9 155.® 157.1
ASasquergua................................. ....... ........................ -................................... 13.8 14.0 14.1 78.2 78.7 78.9 50.4 5 0 51.5
Lcj Ctlzoi ..........— ..................... —.............................—................ 1.7 1.6 1.7 8-4 6.6 8.6 18.1 10.2 11.3
£ » la  F o ................... ..... .............. .............. .................................— 2.4 2.5 2.5 16-8 17.5 17.7 24.4 24.4 24.2
r y'CT'2................................. .. .............................................................................. 7S5.5 736.5 736.5 2 3 2 1 2 2,307.2 2416.8 1,473.3 1.454.0 1,457.9
AStsny-Scfccnswtady-Tfcy-------------------------------------------- — 28.4 25.7 25J 117.8 117.® 117.5 114.5 112.® 112.7
B t f # u n » ..................................... ....................... .. .......... -..............  - 4.1 42 4 2 25.7 M 3 M 2 2 0 21.# 21.6
Buffalo . _ .. ------------- ----- - ------------------------ ‘ 27.5 26.1 26.0 124.6 124.4 125.3 75.5 75.0 75.7
EE j- jj ____ —  ____ ____________ ...... ........ ....................................... 1.4 1.4 1.4 10.8 10.6 10.5 7.0 7.0 7.0
6S*f® F*8a------------------ ------------------------------- ----------- 1.8 1.6 1.6 10.® 10.® 10.9 9.6 9.6 9.7
i-£S22U-SuffO& ..........  ................ . .................................... .. 76.7 7 9 2 78.3 303.8 299.7 303.5 186.9 178.2 179.5
mm York PMSA .. ______,___ .............. .................. 533.0 517.6 516.9 12582 1.239.5 1239.1 666.9 665^ 687.0
Naw York O ty ........... - ..................................- ...............................— 499.1 464.4 483.7 1.102.8 1,065.5 1,063.2 103.0 S62.B SS4.0
Nip0»a f&2a ................... ..... ......... ............................. .....................—■ 2.0 1.8 2.0 17.8 17.8 18.1 13.0 13.3 13.2
Orange County — ._ ............ ...................................... ...... ..........— 5.3 S J 5.4 24.8 24.9 25.1 25.1 25.® 25.8
Poughkeepsie------------ ,— — ---------------------------------------- 4.5 4 3 42 29.6 28.5 28.7 24.1 23-2 23.3
Rochaaiar _ ...—  . _ ...» . ....................— — 2 M S.® 232 127.® 126.4 1303 71.4 71.4 72.3
Rockland County......................—  . ... -  -— ----------- - 4.7 4.7 4.7 27.6 27.® 27.7 21.5 20.3 20.6
Syracuse —  _ . . —  .. —  .... -------- -------- 20.6 20.4 20.7 80.0 77.5 71.8 54.8 53.8 54.4
Utica-Aoma-------------------------------------------- - ----- - ---------- 7.6 7.7 7.7 29.0 28.8 29.5 31.1 30.8 30.8
Waatchealar County------ _ --------------------------------------------- 26l4 27.7 27.7 1235 121.0 122.7 58 2 57.9 56.3
___ ________  . —........— .................. 134.2 134.7 136.0 SM.Q 606.4 610.7 511.8 517.4 517.®
Aaheviie____________________ ,___________ _ __________________ _________ 2.8 3.0 3.0 21.® 21.® m i 13.3 14.3 14.3
Ctwtotta-Ga*tonia-Roek HiS_______ ___________ —......... 3 » J 38.6 39.6 121.7 126.4 126.3 7 2 7 75.5 75.5
------------------------------- 24.0 24.0 242 103.6 106.6 107.5 57.1 57.8 56.1
RaWgh-Owham___ _ _____ _________.__________________________ _________ m s 23.0 23.0 118.3 118J 120.2 99.4 09.7 00.1
Worth Dakota____ _ ____ _ ____________.___________________________ ._______ 12.8 12.9 12# 70.1 7 2 J 729 66.5 66.1 66.2
Bivnarek . — .........— ---- -----  . ......... ...... 1.7 1.8 1.8 1 2 7 13.1 13.3 9.1 9.4 9.5
Farpo-Moerftead------ ------------------------------------------------- 4.9 5.0 5.0 22.4 22.0 23.0 15.3 15.9 15.7
Grand Forks . . .—  —  — 1.1 12 12 7.3 7.4 7.6 6.9 10.1 10.1
O hio______ _________ - —  — - — 255.2 254-8 255.3 1,191.5 1,164.5 1202.4 737.7 741-5 746.9
Akron . . _ __ —  - ----- 10.9 10.9 10.9 69,1 66.1 70.8 47.0 47.® 47.3
Canton . — — - 7.0 «.« 6.7 41,5 40.4 41.6 19.1 18.4 19.2
Gnckvteti . — — — - 43.4 43.0 432 192.1 188.5 191.9 m i 96.9 96.8
O w nland_________________________ ________ .____________________________ S6 J 59.1 M 2 254.® 252.® 254.® 118.6 120.2 119.9
Coksnbus ................. . ......  _ —  - . §© j 61.1 81.0 183.1 181.1 164.1 132.9 135.1 135.2
Dayton-Springi —  _ _ 17.5 17.5 17.7 116.0 117.® 118.9 77.4 78.9 76.6
Toledo ... — ......- —  -----  ------------------ ~ 12.1 112 112 75.4 73.0 73.9 45.1 47.3 47.0
YoungsffiwrvWarrftn........ ......—  — ------------------------ - 9.1 8.® 6.9 47.6 46.6 47.5 24.6 25.0 24.5
Oklahoma............................... ................................. ................... 604) 59.9 00.0 272.4 273.9 274.5 266.7 274.4 273.0
En d .............................................................. .................................... .9 .9 J 5.7 5.9 5.6 4.1 4.1 4.1
Lawton-------- ---- -------- .-..----- ---------------------  — 1.8 1.S 1.9 8.7 7.3 7.4 11.9 12.4 12.2
Oklahoma City .................................................. ................. .— . - 24.® 24.8 24.8 107.0 110.0 110.9 104.3 104.5 104.3
Tulsa . ....._____ .... ..- . --- ---  -------------- 17.7 17.7 17.8 63.9 85 2 65.9 39.6 40.3 40.4
Oragon —  --------- ._ -----  - . . - .........— 81.6 M J ®5,© 295.4 m 2 m s 229.B 234.9 235.1
Eugerte-Springfield------ — ----  -------------  - 12 8.1 82 27.4 28.5 28.9 25.© 25.8 25.6
2.6 2.8 2 6 12.9 13 2 13-2 10.0 10.1 10.0
Portland —  ._..------- ------------- ------------  — ...............— 522 532 53.6 163.9 166.6 167.4 §8.7 89.0 88.0
Salem-------  ------ - ----------- .. ---------- — ............  - 8.0 6.0 8.1 23.7 23.9 2 4 2 32.§ 32.9 32.®
Penneytvania — ------------- ------- -------------------------------- .— 2982 299.4 3002 1,456.2 1,447.3 1,4602 720.5 710.® 709.3
Ailantown-Sethiaham------------- ..._______________________— ---------- 14.5 13.8 13.7 76.8 77.7 79.1 32.8 32.7 32.7
Altoona------------------ ------------- --------------------- 2.0 1.9 2 0 12.4 12.4 12.4 7.5 7.5 7.5
Beever County — ---- ------ ------ ----------- ------- ------------------ 1.6 1.8 u 12.7 12-7 12.9 12 8.3 6.3
Erie. .................. .......................  .......... - - 5.7 5.7 5.8 30.7 31.4 31.3 14.4 13.7 13.#
HarhebunH-eOenon-Certitfe ........  . ------ --------- ms 23.0 23.0 70.9 70.9 7 0 66.7 67.7 67.7
Jnhnetcwwn ............. . ...... ......... ........... ...... 4.5 4.4 4.4 21.1 21.7 2 1 2 13.0 12.8 12.9
Lancaster ...... ..................... . _  ---- 9.4 •.4 8.6 42.4 42.8 «a2 17.7 17.7 17.7
PNtadeiphia PM SA _____ _______ _____________ 156.7 156.6 1S6.3 e m i 676.1 662.9 306.6 365.2 305.4
Prritadetphia Cky............. ........ ...........  ...... . ........... 61.0 60.6 60.6 209.0 264.2 266.6 142.3 140.2 141.1
562 55.4 56.1 311.0 3 1 0 3MJ 106.8 106J 106.0
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Table 1.9.—Rslatiea 0? Gr©33 Deswestk Protei, Gross National 
P ro du ot, Net National Product* National Ineom s, and Personal 
Income
[BSws of doBap]
S a ^ a n # /  ai awwd
1990 1991 1990 1991 1992
IV I II in IV I
Grets pff©itl€t--- 5,5134 5,1723 5^573 5 ^ 3 s,sas 1,7092 5,739.7 pm§
Pius: f t o p o  el feeter 
t a r e  from to  red el to
147.7 1310 1533 1473 131.6 1320 128.6 m s
Less: Payments cf facte? 
t o r e  to to  rosi cf t o
ww«2 ......... 137.0 1213 m e 1 S 2 1233 121.0 117.6 m s
Equate* Gm&3 nsikml
ppMkie* . . . S jH U  
: -  ...
g m g i 54934 5,611.7 S ,« § 3 5,720.1 5,750.7 s s m
Less; Consumption of fixed
6 ^ . 4 615.4 620.0 623.7 632.7 6252
GS&Zl
i . .  1
S t e a l s  —  
Ltss: Capital
adjusting?# — ,— 
Eqiate: m  W lta ttl pw&m
541.5
- 4 5 9
4 ,9 2 9 4
562.4
-6 0 .6
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B uaw ss tem sf»
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E ^aS *; M i n i  Income ~ ~ 4 4 5 9 4 4 4 0 6 4 4 ,4 8 9 4 4 4 3 0 4 4 4 « J 4,5883 4 ,6 6 2 4
Less: Corporate prefe with 
fw tc te y  valuation a r t  
capita) consumption
^ fiKm w w  .............. . ........ 319.0 3 0 6 4 296.1 302.1 3 0 3 4 306.1 315.6 3514
Mat infmwd .. .. ....... 490.1 4 « 2 506.4 492.6 481.6 480.1 m s 453.1
C o n rtb u ta s  for 
social insuanca —  
W w  accruals less 
osburcements —  


































6 8 8 4
129.4
paymente a
661.7 7332 6822 712.5 725.7 7383 757.6 711.6
payments to
pftfWVWt . ... 232 2 6 3 216 24.7 25.8 26.9 27.1 28.7
E s t a t e  P o n o n a l  Im m m 4 ^ J 4,KS47 4 ,7 6 8 4 4,821.1 4 3 B J 4,8153 4,8513
A ddenda:
Net domestic product _
t o r e ^  income----------












5.593.7 pi 5,035.54.548.95.698.1 5.107.1 4,577.35.731.1 5.195.44.642.5 5 ,806.4
1 . r^wgtM i® p t y  at wanpts by U.S. rw d eno  of r t w a  a r t  dvid§ndi and m m m m i la m n ^  at fom^n
alSiatH of US. corpontom.
2  Pjm—a> i«gaiy of p®ym *fi* to toraign m id a n s of jnsarest a r t  dwrttnds a r t  rww tstid mmngs of U.S. 
a ffita tt of torwgn cotponoona.
Table 1 .1 0 .—Delation ©I Gross D«it®st§€ Product, Gnm  National 
Pro duct, Met National P ro d u c t and National Ineome m C o n stan t 
Dollars
\ m m  of 1S87 dofhrsj
S axon^fy  a g isted  m o v w d  m m
1990 1991 1990 1991 1992
IV 1 !l III IV I
eie^s cfjTt25-Je preJuci ......
Prtje: Racsipts of ted® 
t o r o  tom  iha r ^ t  of ffta
4,8S4J 4 m 8 4,155.1 4 ^ J 4 4 6 2 .7 4 ^ J
world1 .....
I s a :  Paymsna of facto  
t a r e  to tiro resi el tha
1 3 0 2 114.5 137.4 1263 1113 111.4 m o 107.0
world2 - 120.4 103.1 114.7 107.0 104.7 1 0 2 2 £9.6 9 0 2
B pate: G rc^s natto rd
p ^ t i d ................................ 4 J I4 3 4 ,9 6 0 2 4J77.7 4 4 4 3 .7 4M 73 4 4 W J 4^773 4 4 1 7 4
L as: Consumption cf Iked
c s p te i . M 3 568.4 556.7 561.9 5653 589.0 5772 574.S
Equals: ftet ra S o ial prarkiet
Lssa: Inirect teisiness tax
a r t  ntmfix lability ^ s s  
buaness t a / ^ a r  paymerto 
t e  subsidies plus omanf 
surplus el ^ e n r e r t
4 ,3 4 4 2 4 ^ 1 3 4 ^ 2 1 4 4 4 9 1 4 4 » S 4 4 0 3 4 4 4 0 0 l1 1 * 4 9  0
S la f e e l  discrepancy 
E quals: Nations! Income —
72 ’ i j ■**‘*117 ”***143 * T i i 16.1 29.1
Nat domestic precsjcf_____
Domestic t o r e  ...------ ....
4,334.4 4,28 0.5 4 2 M J 4M2J0 4 2 7 5 .4 4293.7 42S0J 4 ,^ 6 .1
Gross national in co m e___ 4 8 8 7 3 4,843.9 4*1753 4 4 2 8 2 4 . i i l 7 4*i532 4 r» * 7 4 , i « i
1. D o w  tsrgaiy of n e a p s  By U.S. rtsd en a at r ta rw l and and nunwisiid w w ^ s  of towgn
sflfiMis at U.S. r a p o a w .
2. Goftssa eJ paymtras ft  foregn resrtw a  at k m M  m d dvidinds arrt nmwacwl earrsnga of U.S. sHasts o) eoipcr®ofs-
Table 1.11 C o m m and-B asis Gross National Pro duct in Co n stan t 
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fBSSore 0! 1987 dollars]
Gfo** r a t t « J  preit»ei — 4 ^ J i f g a i j 4 4 7 7 .7 4 4 4 L 7 4441J 4 J723 43773 4 4 1 7 4
Less: E x ^ b  of goods a rt 
services a rt receipts of 
factor t o r e  from tha rest 
of tf» world--- ------- ------- rjOO.-..- 6 S 3 659.9 6 3 9 3 6 47 .5 6K .6 1 6 6 8 .4
Plus: Command-basa expore 
of goods wrt services and 
receipts of factor t o w 1 . S0 .8 6462 C IO 62 5 4 M4.5 6M.7 6 5 9 4 6 6 7 .9
iqtnts: C w iw a rt^ t i*
y e «  Mttafiai product .... i j m ? 4 4 5 4 .1 4,1423 i p ? 4 4 ^ 3 4 4 7 a i 4 4 7 1 .1 4#173
Addendum:
To t s  of trade2 --------- 973 99.1 94.7 97.9 99.6 9 9 .7 99.1 9 9 .9
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esfnsponding gnptai pnct dsftator tor m por* «rti ma dooms) pert M u d  sm  ptacas to tha ngt*.
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Total ewpMfed, 16 f w n  «U m i m m  . . . . . . . . . . . . . f  747 1 1*1 i i  l i e 1 704 f  090 14 399 1 407 4 no 6 141 1 |§4 7 117
futrtstry, and fitter** . . . . . .  . . . . . . . . . . . . . . 20 45 55 £0 5 73 16 25 33 25 44fe:r,«g — — . 32 23 9 28 997 . 6 15 6 1)
C « t n e t «  . . . . . . . . . . . . . . . . m 153 S63 a s 443 563 143 253 142 146 390
RASfH»<5CtMW>§ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 171 3 461 2 389 2 523 2 476 4 417 2 159 1 752 3 109 1 868 2 W
FerMure e r t  lumber end wood product*. . . . . . . . . . . . . . . 25 11 25 128 22 11 36 20 12 18 107
Motel u td u itn n .. IM 1 455 i t s 581 546 116 188 81 J99 320 431
M fctewsy. saeest c f c e t r c a l . . . . . . . . . ____ . . . . . . . . . . . . . . . 1 050 124 709 199 351 320 127 493 556 211 118
i*etneeJ e z ^ s ^ n t . and wfpfe** . . . . . . . . . . . 909 33 429 69 227 1 156 169 T O 1 198 296 7M
Trontportohon rgutpment... . . . . . . . . . . . . . . . . . . . . . . . . . m 11 246 m i 337 196 714 214 369 150 251
®iis#r durefck? g-acds......................... ...................................... „.«i 519 1 58§ 121 167 367 126 80 138 56 170
fo rt o rt  kirtred product*-----. . . . . . . . . . . . . . . . . . . . . . . 40 16 T T 90 97 212 146 i 45 93 24 414
Teatrie* e r t  Sobncetsd twiils^ p r v lu m . . . . . . . . . . . . . . . . 77 _ — 13 SI S3 31 14 24 194
Posting. pwfetahmg. a rt efiw- «d«3tm s . . . . . . . . . . . . . . . 114 100 207 81 282 l i l 89 188 136 73 133
Ctemcols a r t  oiled cm J •'.is .............................. .. 95 49 54 172 210 115 287 21 56 43 17
Other »w4«fabte goof unci. mat speeded mfg. m d us.J ... 219 74 229 402 186 1 710 176 3 3 152 6a 275
SasLrerts a r t  toJwck .s p r a s  :;r*« sj . . . . . . . . . . . . . . . . . . . 110 50 _ 44 91 26 a 14 108 10 31
Trwctsag frSAJC© e r t  wereaousistg... . . . . . . . . . . .  . . . . . . . . . 116 100 141 151 94 201 160 91 54 45 103
Otter transportation . . . . . . . . . . . . . . . . . . . . . . ___ . . . . . . . . . 52 50 1 84 | 39 199 229 14 29 6 f 27
Communcot*ns ..... ............................ . . . . . . . . . . . . . . . . . . . . . 74 47 SO 41 209 133 56 57 11 37 47
Uh'itcs a r t  sanitary . . . . . . . . . . . . . . . . . . . . . . . . . . 125 131 144 18 160 245 10 46 12 56 81
WheHsole trod*.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213 163 1 226 204 604 679 398 3 1 167 60 194
Food, bakery. and dairy ito m  . . . . . . . . . . . . . . . . . . . . . . . . . 225 191 203 113 197 373 115 191 140 111 111
Eoteg end ornbmg pteces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209 271 433 146 281 572 86 195 247 186 213
General merthondise refoding.................................................. . . . 2S4 195 335 171 407 498 MS 276 106 89 230
Mate? fetscte rvtoiteg c. # serves stations.......... .. 145 154 i 302 133 m 396 93 106 114 55 154
Other retoil t r a d * _____. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246 422 i 486, 247 400 782 2S3 269 a ? 133 464
Banking or.1 erejrt ogenew s... . ............ ........... „ .  ............... 74 58 120 f l 248 205 64 42 95 28 104
Insurance. reel estate. and otter tw en ct. . . . . . . . . . . . . . . . . 124 278 219 353 298 267 96 85 81 109
8usmesi one repair sem en  . . . . . . . . . . . . . . . . . . . . . . . . . . . M3 93 2 68 113 331 4 » 164 115 62 49 160
Private households______ _ . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 59 59 27 I f 16! 43 I 94 14 94
Otter crrsor.pl serves.! ....................... 105 238 293 93 146 445 94 108 204 I f 196
Entertainment a r t  recreotmn t t r v e t t .......... .. a 110 15 59 59 15 33 35 60 30 46
Hospitals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ______ . . . . 136 167 150 90 261 449 i a 146 168 27 199
Health se rv cn . e*eept te ip w ls ________. . . . . . . . . . . . . . . . . . 39 104 121 82 117 280 88 94 152 42 155
Elementary. t#e«rtary schools. a r t  co itfes -  government . . 221 307 897 317 462 658' 241 1 3 206 205 349
Elementary. secondary schools. and ccteoea- private . . . . . . 105 42 I K 90 130 420 61 61 61 24 97
Otter education end bmdred se rv ees_____. . . . . . . . . . . . . . . . 9 2# 84 19 76 30 ft 25 5 11 11
WeHof®. rel^ious. o rt  nsr.pfoirt membership er§o«iietf®«s . If 63 141 47 119 267 67 33 13 27 124
legal. engineering. and macetaneous prolessmfiol ssrn cts . . 114 71 225 i  79 423 229 128 71 106 38 i n
Pvbkc odm m t»iroi«a«..^ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114 221 ?  112 134 480 468 145 207 175 85 254
T«wl e*pteyed, 14 sad IS yeen old . . . . . . . . . . . . . . 45 as m : 116 1*7 41 43 •4 f 17
Aflneuhure.......... ................................................................. . . . . . . . . _ 7 - - 4
Mcnogrculture irtustrnss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 18 100 60 156 167 42 39 84 9 87
■•la eapioyad. 1ft yoen aid oad m t  . . . . . . . . . . . . . I  J79 4 * 7 I f * 1 809 S 890 •  918 1 u s 3 *34 3 938 1 113 4 143
Agriculture. forestry, and fisheries____ . . . . . . . . . . . . . . . . . . 10 39 40 45 5 47 16 16 23 25
Construction end m uting... . . . . . . . . . . . . . . . . .  . . . . . . . . . . . 358 181 m 266 411 1 174 134 236 157 113 376
Manufacturing................................... .......... . . . _____ . . . . . . . . . . . 3 124 2 749 2 215 2 125 2 001 3 215 1 153 1 398 2 322 1 529 2 080
Furniture a r t  lumber and wood products............ .. 14 11 21 100 22 11 36 20 6 12 £3
Metal industries-................. m 1 389 178 539 462 116 167 66 379 267 326He€hif»#ry, m€l«d*«3 etecmcsl. . . . . . . . . . . . . . . . . . . . . . . . 1 209 141 1 003 229 479 871 240 m 1 274 458 694
Transportation eguem ent... . . . . . . . . . . . . . . . . . . . . . . . . . % 4 11 219 585 300 165 735 182 227 126 241
Otter durable goods____  . . . . . . . . . . . . . . . . . . . . . . . . . . 323 1 055 410 112 137 306 15 68 120 32 102
Fs®d end kindred products............ .. 35 11 27 75 75 155 119 52 64 24 214
Ttitdet on# lobricated tentde products . . . . . . . . . . . . . . . . 20 „ _ 4 39 4 13 5 15 33
Getting, publishing, a rt M  trtustnes . . . . . . . . .......... .. 98 61 170 45 117 86 61 148 102 52 107Otter nendurobte gesds feci. not specified mfg. m d u s.) ... 259 90 117 43i 300 1 500 397 209 150 543 T OTransoonotcn................................................... .. 234 195 153 220 276 370 208 U 4 161 60 144
CemmuBaeotiefis. utdit**. e r t  sanitary se rv e e s_____. . . . . . . 151 151 150 49 277 272 51 *1 79 78 f l
Wteltsafe trade...............  . .  „ . . .  . . . . . .  . . . . . . . .  . . . . . . . . . . 167 119 173 147 475 548 326 175 125 48 171
Food, bakery, end dairy products . . . . . . . . . . . . . . . . _____. . . m 69 146 116 I B 218 74 132 15 S3 87
fating ond drmhmg pieces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 66 95 64 132 206 40 69 67 43 49
Otter retad t r a d e ............ .. 351 366 560 266 555 911 371 294 34® 109 432
Finance. insurance, a r t  reel estate . . . . . . . . . . . . . . . . . . . . . . 86 86 203 117 308 ® l 214 92 % 67 138
Business and repair se rv cn  . . . . . . . . . . . . . . . . . . . . . . . . . . . 168 82 221 89 198 288 123 71 62 34 129
Nrsonol s e r v e * * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 39 73 64 29 48 161 a 39 64 16 42Entenomment a r t  rtcnwtiwi se rv c n  . . . . . . . . . . . ____ . . . . . 16 56 61 24 40 38 15 ' 23 35 15 32Health servces. including hose to l l_________ . . . . . . . . . . . _____ 29 36 70 45 107 157 69 36 56 13 70
a en w tery , incerto fy  schoolt. a r t  c o ^ e s  -  government . . 89 108 333 133 125 267 73 41 77 42 139
Elementary, secondary tch&ob. end colleges -  p rivate______ 41 5 69 20 45 145 14 10 13 5 26
Otter fd»t®tt8a end ktrtnd  w w ce s  . . . . . . . . . . . . . . . . . . . . 5 10 19 _ 10 15 6 5
Other BreftMwnei a r t  r*te»d sfm e ts  . . . . . . . . . . . . . . . . . . 11 115 180 64 337 224 125 46 73 I f 78
t e f c  edm HM trat«A..MM>M>. . . . . . . . . . . . . . . . . . . . . . . . . . 153 177 1 906 90 407 371 121 174 100 64 151
Mato wpkyed, 14 m i  IS  yewre eU . . . . . . . . . . . . . . 41 14 14 m m 119 » IS S3 68
% r k * i« f » . .  . . . . . . . . . ___. . . . . . . .  . . . . . . .  . . . . . .  . . . . . . . . « _ 4
Noaogriculnira ind uatr«t> .._ . . . . . . . . . . . . . . . . . . . . . . . . . . 41 14 74 42 122 119 20 31 53 I 68
U ST  ©CCWFATION i f  D i n W C D  U N EM nO YtD
MeM, 14 fm m  cid md e n r 1 _____. . . . . . . . . . . . . . . . 93 m SM 23 87 €7 67 14* C i 146
Prpfnuonol, tedtncol. a rt  tno»«g*r«eJ worfcert . . . . . . . . . . . 1 _ 17 _ 10 27 14 4 6 10 9
&ta*.wertwc* _________________________________________ . . . . . . . . . . 3 10 41 11 12 » sClerieol a r t  kindred wertum . . . ___________ . . . . . . . . . . . . . . . . . 7 - _ 15 27 7 3 7 10Craftsmen, foremen, a r t  kingrrt worker* 44 31 % 5 20 69 11 14 25 ^0Operative*. weM ing trentpeei . . . .  ................................... .. 24 136 66 8 10 55 5 I f 70 22 I l fLaborers, except form . .  . . . . . . .  . . . .  . . 10 62 33 5 21 36 10 7 47 4 46ferm worker* . . . . . . . . . . . . _ _ 11 5
S « w »  » o rk en . including prwote h w H W d " ." .. ' .! ! ! * . !" " . ’ 4 27 20 5 _ 21 n 15 9 10 1?
femele. I l t w i d l a i m 1.............................. 84 113 181 67 j I f ! 44 •9 M3 §9 113
^rafMaionol. t r tn c e J . and w k «  . . . . . . . . . . . 4 16 27 . 7 6 5 6S a in  mwkm%  ____________________. . . . . . . . . . . . 26 « 1 16 30 - 9 9 4 14Clerical a r t  Wmdr«d ____ _________~ __ I I Z I 29 37 a 37 19 a a 19 25 /V 14
Operanves. including f ro n t^ t . . . . . . . . . . . . . . I . . . ________I 34 75 61 f „ 58 i i 35 '-j 15 43Otter bl»»#-©8flef w o rke r* ..^ 9 — 6 9 11 5Form wmhmm . . . . . . . . 6 _
»
Sorvice worker*, except private _____ 17 43 33 8 10 IS i i 10 : 15 J4Private t»#iittbeM worker* „„ . . . . . . ” . & 5 s .
®§nctod** p M « s  wtio lost worked m n  then 10 w ere ege . not
GENERAL SOCIAL AND ECONOMIC CHARACTERISTICS OHIO 37-675
jf,te 160. industry of Em ployed Persons m i La b w  Fores Status in 1979 fo r Places of 1 3 ,0 0 0  to 50,000: 1980- 
Con.
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1990 C?H-L'-62. Selected Labor Force ar.c Commuting Characteristics: 1°9C 
la b ,e 2. Fairoc rn city. Ohio
The user should note that these eata are based on a sample. subject to samel.r.z 
variability. anc that there are limitations to many of cnese eata. Please rtfer :o*:he
technical documentation for Summary Tape File 3 for a further explanat.on of sampling 
variability and limitations cf the data.
l a b o r  f o r c e  s t a t u s  i
Persons lo years anc over 24.899'
In lass? force ’ Is.102:
Percent tn labor force ©**.7i





No: m  laser force © . 7 9 7 »I
Males 16 years and over 12.196
In labor force 9.168
Percent in labor force 75.2





Not in labor force 3.028'
Females 16 years and over 12.703|
In labor force * 0.934!
Percent In labor force 54.6
Civilian labor force 6,706
Employed 6.333
Unemployed 3 7 3 t
Percent unemployed 5.6:
Armed Forces * 228 j
Not in labor force 5,769
Females 16 years and over 12.703
With own children under 6 years 1.889
Percent in labor force 55.6
With own children 6 to 17 year* 
only • 2 ,100
Percent in labor force 72.4
Own children under 6 year* in 
families and subfami1ies 2,529
Ail parents present In 
household in labor force 1,260
Own children 6 t© 17 year* 
in fami1ies and subfamiIies 4,358
Ail parent* present in 
household in labor force 2,687
Persons 16 to 19 years 2,362
Not enrolled in school and 
not high school graduate 164
Employed or in Armed Forets 54
Unemployed 26
Not in labor force 84
COMMUTING TO WORK
Workers 16 years and over 14,759
Percent drove alone 81.8
Percent in carpools # 10.7
Percent using public transportat ion 0.3
Percent using other means 0.9
Percent walked or worked at home 6.4
Mean travel time'to work (minutes) 17.8
OCCUPATION
Employed persons lo years 
anc over * 13.389
Executive, administrative.
and managerial occupations 1,337
Professional specialty 
occupations 2,231




occupations, including clerical 2,299
Private household occupations 13
Protective service occupations 233
S e r v i c e  o c c u p a t i o n s ,  except 
protective and household 1 , 9 1 9
farming, forestry, and 
fishing occupations 103
Precision production, craft, 
and repair occupations 1,380
Machine operators, assemblers* 
and inspectors 798
Transportation and material 
moving occupations 522
Handlers, equipment cleaners, 
helpers, and laborers' 560
INDUSTRY
Employed persons 16 years 
and over 13,889




Manufacturing, nondurable good* 62/
Manufacturing, durable goods 1,287
Transportation 461




finance, insurance, and 
rtal estate . 605
Business and repair services 647
Personal service* 364
Entertainment and recreation 
services 76
Health services ' 1,160
Educational services 1,556
Other professional and 
■ related services 885
Public administration 2,113
CLASS Of WORKER
Employed persons 16 year* 
and over 13,889
Private wage and salary workers 9,044
Government worker* 4,215
Local government workers 867
State government worker* 157
Federal government worker* 2,591
Self-employed worker* 571






1975 s 1 
1975 * 2 
197 5 o 3
1975 o4
1976 * 1 1976. 2 
197 6 o 3
1976 o 41977.1
1977.21977.3
1977 9 4 
1978*1




















































20758. 103 o 79
25812. 129.07
26552 o 265.5235847. 358.47
23416. 234.15





























































2024.7 323.137353.6 387.2113274. 695.992567.1 327.321589.2 371.78
8060.4 378.3613424. 732.563717.7 370.15
3087.2 ' 347.0410704. 398.22
15057. 808.081983.6 464.81
3730.9 494.8116810. 490.6419677. 645.47
3544.9 545.912345.3 522.3914205. 520.8026541. 689.8110117. 576.254280.0 544.599581.7 674.3938752. 801.554717.1 599.496277.9 659.838744.2 713.8533585. 833.16
6302.4 679.02
6071.3 759.22
18218. 775.9331656. 956.1817997. 769.747248.6 733.2315472. 817.8636261. 1174.412749. 823.32
1989.4 79530. 795.30 6333.3 788.971990 * 1 .11662E+06 1166.2 26543. 1139.7
1990 o 2 .12397E+06 1239.7 51519. 1188.21990.3 84436. 844.36 32076. 812.281990.4 99232 . 992.32 .20334E+06 788.981991.1 96589. 965 o 89 59600. 906.29
1991.2 •12226E+06 1222.6 73152. 1149.51991.3 97475. 974.75 9996.1 964.75
1991.4 .10194E+06 1019.4 .10390E+06 915.50
1992 o 1 •10086E+06 1008.6 19519. 989.12
1992.2 .00000 .00000 .00000
1992 • 3 .00000 .00000 .00000
1992o4 .00000 .00000 .000001993o 1 o00000 .00000 .000001993 o 2 .00000 .00000 .000001993.3 o00000 .00000 ,300000
1993.4 .00000 .00000 .00000LISTING OF RAW DATA (Current sampl<
)bservation GNP UNEMP COLLEGE DEFEN:1974.1 1426.2 5.1000
1974.2 1459.1 5.4000
1974.3 1489 o 1 5.9000
1974 .4 1516.8 7.2000
1975 e 1 1524.6 8.6000
1975.2 1563.5 8.8000
1975.3 1627.4 8.40001975.4 1678.2 8.2000
1976.1 1730.9 7.6000
1976.2 1761.8 7.6000
1976.3 1794 .7 7.6000
1976.4 1843.7 7.80001977.1 1899.1 7.4000
1977.2 1968.9 7•2000
1977.3 2031.6 6.8000




1979.1 2420.5 5.8000 1534.0 16636.1979.2 2474.5 5.7000 17327c
1979•3 2546.1 5.9000 16834.1979.4 2591.5 6.0000 16835.1980.1 2673.0 6.3000 1588.0 16604.
1980.2 2672 o 2 7.6000 17276.1980.3 2734.0 7.5000 16706.
1980.4 2848.6 7.2000 16794.1981.1 2978.8 7.4000 1617.0 16491.1981.2 3017.7 . 7.5000 17074.
1981.3 3099.6 7.6000 16362.1981.4 3114.4 8.5000 16662.1982.1 3112.6 9.0000 1586.0 16798.1982.2 3159.5 9.6000 17275.
1982.3 3179.4 10.100 16798.1982.4 3212.5 10.800 16984.1983.1 3265.8 10.300 17030.
1983.2 3367.4 10.100 17624.1983.3 3443.9 9•2000 16978.1983.4 3545.8 8.3000 17308.1984.1 3674.9 7.8000 17436.-1984.2 3754.2 7.2000 18061.1984.3 3807.9 7.3000 17471.
1984.4 3851.8 7.3000 17296.
1985.1 3921.1 7.2000 17377.
1985.2 3973.6 7.3000 18319.




1988.2 4838.5 5.1988.3 4926.9 5.1988.4 5017.3 5 .
1989 o 1 5101.3 5.1989.2 5174.0 5.
1989.3 5238.6 5 .1989.4 5289.3 5.
1990.1 5375.4 5 .
1990.2 5443.3 5.1990.3 5514.6 5.
1990.4 5527.3 6.
1991o1 5611.7 6.
1991.2 5660.6 7 .1991.3 5720.1 6.
1991.4 5750.7 7 •




























































1976 o1 2.00001976.2 7.00001976.3 12.000
1976 o 4 2.0000







1 9 79.1 5.0000
1979.2 22.000
1979.3 14.000
1979.4 2 . 0 0 0 01980. 1 4.0000
1980.2 2.00001980.3 2.0000
1980.4 3.0000










1983.3 8. 0 0 0 0
1983.4 10.000
1984 . X 5 . 0 0 0 0




1985.2 1 2 . 0 0 0
1985.3 34.000
1985.4 1 1 . 0 0 0
1986.1 16.000
1986.2 31.000
1986.3 3 8 . 0 0 0
198 6 . 4 1 8 . 0 0 0
1987.1 25.000
1987.2 29.000
1987.3 8 . 0 0 0 01987.4 17.000
1988.1 28 . 0 0 0
1988.2 10.0001988.3 4 3 . 0 0 0
1988.4 4.0000








6.0000 4 » 00003 . 0000 4 o0000
2.0000 3 . 0000
1,0000 . 00000
1.0000 1,0000
1 .0000 3 . 0000
2 o 0000 2.00002.0000 2.0000
7,0000 2.000012.000 2.0000
2.0000 1.00002 o 0000 .00000
18.000 . 000005.0000 . 00000
10,000 3.0000
3 o 0000 5.0000
37.000 8,0000
17.000 1.0000
9.0000 3.00005.0000 12.00022.000 6.000014.000 1.0000
2.0000 2.00004.0000 2 . 0000







.00000 . 000004.0000 1.0000
4.0000 6.0000
20.000 3.0000
8.0000 1.000010.000 4 . 0000
5.0000 • 3.0000
13.000 .0000010.000 2.00006.0000 3.00004.0000 4.0000
12.000 1,0000
34.000 1.0000












4 * 0000 
6.0000
1 4 . 0 0 0
4 o 0000
4.0000
3 . 0 0 0 0  
.00000 
loOOOO 











1 . 0 0 0 0
3 . 0 0 0 0  
1 2 • 0 0 0
6.0000 
1 . 0 0 0 0  
2•0000 
2 . 0 0 0 0




1 . 0 0 0 0  
2 . 0 0 0 0
5 . 0 0 0 0
3 . 0 0 0 0  
.00000
1. 0 0 0 0  
6.0000
3. 0 0 0 0
1. 0 0 0 0
4 . 0 0 0 0
3 . 0 0 0 0  
.00000
2 . 0 0 0 0
3. 0 0 0 0  
4 • 0 0 0 0
1.00 0 0  
1.00 0 0
4. 0 0 0 0
2.0000
3 . 0 0 0 0
1.0 0 0 0
7. 0 0 0 04.0000
4 . 0 0 0 0
5. 0 0 0 0
1 . 0 0 0 0
3 . 0 0 0 0
1 . 0 0 0 0
1989.4 7.0000 5.0000 2 . 0 0 0 0 2 . 0 0 0 0
1 990.1 6.0000 7 .0000 4 . 0 0 0 0 8 . 0 0 0 0
1990.2 6.0000 7.0000 3 . 0 0 0 0 4 . 0 0 0 0
1990.3 5.0000 6.0000 3.0 0 0 0 2. 0 0 0 0
1990.4 .2 . 0000 6.0000 1.0000 4 . 0 0 0 01991.1 5.0000 5.0000 2 . 0 0 0 0 3. 0 0 0 0
1991.2 6.0000 2 .0000 2 .0000 3 .00001991.3 11.000 5.0000 2 . 0 0 0 0 1 .0000
1991.4 4.0000 6.0000 .00000 2 .0000
1 9 9 2 . 1 8.0000 11.000 1 .00 0 0 2.00001992. 2 16.000 4.0000 2 . 0 0 0 0 2.00001992o 3 8.0000 .00000
1992 o 4 16.000 1.0000
1993 o1 2.0000LISTING OF RAW DATA (Current sample
)bservation PI LG4PI M A N U F A C T LG1D11
1974 . 1 2244.2 129.77
1974o2 2297.2 125.97
1974 . 3 2353 o 3 128.37 “3.8003
1974.4 2376.9 1 28.50 2.4000
1975.1 2375.1 2244.2 115.73 o133331975.2 2400.4 2297.2 111.17 -12.767
1975.3 2463 . 1 2353.3 110.50 “4.56671975.4 2536.5 2376.9 1 12 . 7 0 -.666661976.1 2612.8 2375.1 113.83 2.2000
1976.2 2667.4 2400.4 116.17 1.13331976.3 2724.6 2463.1 117.17 2.33331976.4 2789.0 2536.5 118.10 1.00001977. 1 2849.4 2612.8 117.87 .933331977.2 2941.9 2667.4 121.60 -.233341977.3 3012.7 2724.6 123.03 3.73331977.4 3113.7 2789.0 124.70 1.43331978. 1 3188.9 2849.4 123.77 1.66671978.2 3313.5 2941.9 124. 7 0 “.933331978.3 3408.3 3012.7 124 .47 .933331978.4 3520.9 3113.7 126.93 -.233341979.1 3623.9 3188.9 1 27.00 2.46671979.2 3703.7 3313.5 124.23 .66666;1979.3 3798.4 3408.3 121.73 “2.7667
1979.4 3899.4 3520.9 116.93 “2.50001980.1 3991.0 3623.9 112.37 -4.8000
1980.2 4047.7 3703.7 111.50 - 4 . 5 6 6 71980.3 4124.6 3798.4 108 . 9 0 - . 8 6 6 6 61980.4 4292.5 3899.4 111.03 “2.60001981.1 4406.2 3991.0 109.93 2.13331981.2 4486.6 4047.7 110.53 - 1 . 1 0 0 01981.3 4583.6 4124.6 110.70 .600011981.4 4647.2 4292.5 108.33 .166661982.1 4698.8 4406.2 101.60 -2.3667
1982.2 4740.1 4486.6 9 8 . 5 0 0 - 6 . 73331982.3 4783.8 4583.6 9 6.767 “3.1000
198 2 . 4 4810.9 4647.2 92.433 “1.73331983 .1 4866.7 4698.8 9 1.833 “4.33331983.2 4963.6 4740.1 9 3 . 9 0 0 - . 6 0 0 0 11983.3 50 7 1 . 1 4783.8 9 6 . 8 0 0 2 .06671983.4 5218.2 4810.9 99.600 2.9000
1984 .1 5351.9 4866.7 101.07 2 . 8 0 0 01984.2 5465.3 4963.6 102.93 1.4670
1984 . 3 5574.4 5071.1 104.80 1.86631984 . 4 5671.5 5218.2 105.83 1.8667
19 8 5 . 1 5779. 1 5351.9 105.63 1.0333
198 5 . 2 5875.7 5465.3 106.67 -. 2 0 0 0 0
1985.3 5963.7 5574.4 106.47 1.0333
1985.4 6080.2 5671.5 106.63 - . 2 0 0 0 0
1 9 8 6 . 1 6166 o1 5779. 1 105.30 .16668
1986.2 6224.0 5875.7 106.03 “1 o 3 3 3 3
1986 o 3 6293.6 5963.7 106.37 o 73334
1986.4 6385.3 6080.2 105.33 .333321987.1 6489 o 7 6166.1 103.40 ”1.0333
1987 o 2 6574 . 1 6224,0 104.10 ”1.9333
1987 o 3 6795.2 6293.6 104.70 .700001987.4 6975.1 6385.3 105 o 20 .60000
1988.1 7076.0 6489.7 103*43 .50000
1988.2 7229 o 9 6574.1 104.97 ”1.7667
1988.3 7356.7 6795 o 2 105.57 1.53331988 o 4 7515.4 6975.1 105.97 . 600011989.1 7682.1 7076.0 105.53 .39999
1989 o 2 7826 a 5 7229 o 9 104.90 “ .43366
1989 o 3 7759.7 7356.7 105 o 50 ” o 63300
1989.4 7838 o 2 7515.4 104.17 o 60000
1990 o 1 7954 .7 7682.1 101.73 “1 o 3 3 3 0
1990.2 8089.0 7826.5 103.43 “2.43401990 o 3 8202 o 6 7759 a 7 103.37 1.70001990 o 4 8216.8 7838.2 101.80 “ o 66002E'1991o 1 8312.7 7954.7 98 , 567 “1.56701991.2 8381 o 7 8089.0 98.467 ”3.2330
1991.3 8467 , 6 8202.6 98 . 667 - , 99998E’
1991.4 8517.9 8216.8 98.100 .200001992.1 8312.7 -o56700
1992 .  2 8381.7 “1.50001992.3 8467.6
1992 .  4 8517.9LISTING OF RAW DATA (Current sample
)bservation GOV Q2 LNBASE L4LNBAJ
1974.1 67.033 .00000 10.1341974.2 68.200 1.0000 10.5061974.3 64.433 .00000 9.9279
1974.4 67.767 .00000 9.9766
1975 o 1 68.500 .00000 10.255 10.1341975.2 68.500 1.0000 10.492 10.5061975.3 63.733 .00000 9.9524 9.92791975.4 68.800 .00000 10.076 ■ 9.97661976.1 69.567 .00000 10.226 10.255
1976.2 69.600 1.0000 10.582 10.492
197 6 . 3 63.700 .00000 9.9407 9.9524
1976.4 67.800 .00000 10.159 10.0761977. 1 67 . 167 .00000. 10.187 10.2261977.2 69.100 1.0000 10.487 10.5821977.3 65.300 .00000 10.061 9.9407
1977 • 4 70.233 .00000 10.144 10.159
1978 .  1 71.167 . 00000 10.300 10.1871978.2 72.667 1.0000 10.814 10.4871978.3 68.700 .00000 10.161 10.0611978.4 73.900 .00000 10.196 10.1441979.1 74.100 . 00000 10.452 10.3001979.2 74.867 1.0000 10.998 10.8141979.3 70.267 .00000 10.351 10.1611979.4 74.967 .00000 10.333 10.1961980.1 74.800 .00000 10.506 10.452
1980.2 75.933 1.0000 11.090 • 10.998
1980.3 71.300 .00000 10.361 10.3511980.4 76.267 .00000 10.389 10.3331981.1 76.067 .00000 10.583 10.5061981.2 75.433 1.0000 11.169 11.0901981.3 70.033 .00000 10.404 10.3611981.4 73.833 .00000 10.528 10.389





1984 o 1 
1984 o 2 
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10.61911.318





























Mean of Dep. Variable 10 o 8635
Durbin Watson statistic 2,1843Std. Error of Regr. .0887
Total Variation 17.206R - squared .97210
F ( 7 g 61) 303•6697
Akaike Information -4,73624
Number of Observations 69
Std• Dev. of Dep. Var. .503018
Estimated Autocorrelation -.09215
Sum of Squared Residuals 0 479975 
Regression Variation 16.726Adjusted R - squared .96890
Prob. Value for F .00000
Amemiya Prediction .00878
Variable Coefficient Std. Error T-ratio ProbftfCx Mean of X Std.Dev.of X
Constant 4.51290 „9741 4.633 . 00002
LG2RESCO .233314E-02 .1145E-02 2,037 .04601LG3COMCO .14734 5E“01 .5617E-02 2.623 ,01099
LG4PI .352592E-03 .7666E-04 4.600 .00002
LG1D1MF .1S0379E-01 .5609E-02 2.681 .00943
GOV .77S478B-02 .4331E-02 1,791 .07833
Q2 .225418 .5320E-Q1 4,238 .00008
L4LNBASE .471877 ,1060 4.451 .00004




































































































Predicted Y Residual 95% Forecast Interval10.187 .0677 10.002 10.37310,516 -,0240 10.302 10.7309.9611 -.0087 9.767 10.15510 o 085 -.0088 9.902 10.26810.250 -.0242 10.062 10.43910.533 .0492 10.342 10.72310,047 -.1065 9.859 10.23510,167 -.0080 9.985 10.34910.238 -.0508 10.053 10.423- 10.612 -.1247 10.425 10.79910.121 -.0596 9.930 10.31110.272 -.1281 10.090 10.45510.258 .0419 10.075 10.441
10.605 .2085 10.415 10.79610.168 -.0073 9.985 10.35210.321 -.1255 10.127 10.51610,444 .0084 10.256 10.63110.907 .0911 10.718 11.09510.341 . 0100 10.150 10.53210.348 -.0148 10.158 10.53810,456 .0504 10.266 10.64611.065 .0250 10.867 11.26310.481 -.1203 10.298 10.66510.419 -.0298 10.229 10.60910.596 -.0126 10.407 10.78411.052 . 1169 10.860 11.24410.485 -.0814 10.304 10.66710.531 -.0033 10.348 10.71510.635 -.0731 10.452 10.81911.115 . 1051 10.924 11.30610.487 . 0415 10.300 10.67510.580 -.1170 10.396 10.76310.575 .0441 10.387 10.76311.221 .0971 11.035 11.40710.650 . 1007 10.465 10.83510.661 . 1557 10.476 10.84710.731 . 1044 10.549 10.91211.348 -.2428 11.156 11.54010.793 . 1215 10.608 10.97710.866 .0016 10.685 11.04710.915 -.0282 10.735 11.09611.237 -.0585 11.052 11.423
1985,3 10.979 10.882 .0971 1 0 .694 11.070
1985*4 10.913 10.936 -.0226 10.756 11.115
1986 .1 11.133 1 1 .029 . 1044 10.842 11.215
1986.2 11.339 11.335 .003 6 11.149 11.522
1986 o 3 11.009 10 o 994 . 0150 10.808 11.180
1986 * 4 1 1 .107 11.043 .0640 10.858 11.228
1987 * 1 11.188 11.202 -.0138 11.011 11.393
1987 .2 11.370 11.441 - .0711 11.255 11.627
1987 o 3 l i e  135 11.105 .0303 10.919 11.290
1987 o 4 11.245 11.175 . 0698 10.991 11.360
1988•1 11.282 11.260 .0220 11.073 11.447
1988.2 11.501 11.521 -.0198 11.333 11.708
1988 o 3 11.274 11.254 .02 00 11.064 11.444
1988 * 4 11.212 11.331 - .1192 1 1 .148 11.514
1989 * 1 11.331 XX * 37 6 -.0454 11.184 11o 569
1989c 2 11.704 11.656 o 0484 I L  467 11.844
1989.3 11.334 1 1 .288 .04 58 11.103 11.473
1989.4 11.284 11.341 - o 0566 11.156 11.525
1990 * 1 11 * 667 11.480 . 1869 11.289 11.671
1990*2 11.728 11.825 -.0966 11.637 12.012
1990.3 11.344 11.417 -.0728 11.233 11.600
1990 * 4 11.505 11.440 . 0653 11.253 11.627
1991 * 1 11.478 11.592 -.1137 11.397 11.786
1991o 2 11.714 11.822 -.1076 I L  632 12.011
1991.3 11.487 11.424 .0635 11.237 11.610
1991.4 • 11.532 11.565 -.0326 11.379 11.750




lb, Total Fairborn employment by industry
Graphs
1. Fairborn income tax base (In l,QQ0's)
2. Fairborn income tax rate (%)
3. Total income tax revenue collections (in 1,000's)
4. Total income tax refunds
5 . Net income tax revenue collections (in 1, 000' s)
6. Fairborn residential construction permits
7. Fairborn commercial construction permits
8. Civilian employment at Wright Patterson Air Force Base
9. Total employment at Wright State University
10 . Dayton-Springfield government employment (in 1,000's)
11. National personal income (in biX?s)
12. National unemp1oyment rate (%)
13. Gross national product
14. Regression residuals









2. Construction 583 575 799
3. Manufacturing, Nondurable 525 563 627
Manufacturing, Durable 2064 1497 1287
5. Transportation 226 365 461
Communications and other 
Public Utilities 194 172 129
6. Wholesale Trade 226 300 383
Retail Trade 1759 2254 2689
7. Finance, Insurance and
Real Estate 398 533 605
8. Business and Repair Services 268 522 647
Personal Services 352 294 364
Entertainment and Recreation 
Services 85 151 76
Health Services 271 664 1160
Educational Services 1163 1394 1556
Other Professional and 
Related Services 366 486 885
9. Public Administration 2812 2111 2113










































































































































































































































































































Instructions For The Use And Operation Of The 
ET Econometrics Forecasting Program
Press the F10 key
Afe C> type 9,ed forecast" [eater] then 
at C> type "et" [enter]
At the ET logo screen press [enter]
If the ET main menu is not in color press the F9 key
I. ET MAIN MEMO:
Main
1 Data Entry and manipulation 5 Descriptive statistics for data
2 Set data type or Current sample 6 Estimate Regression models
3 Data Management and display 7 Probabi1ity.Matrices,Calculator
4 Output Files and file system 8 Use Text editor for commands
STOP(leave ET) DOS commands Graphics Output:FULL MeNus:YES
F1=HELP F2=Variables F3=Namelists F4=Matrices F5=Scalars F6=List all
F7=0utput(Pull/Basic)F F8=0ption MenusV F9=Color/Mono F10=Mode(Menu/Command)
[At the main asau screen you mus’c us® th® arrow keys to move 
around]
Use the arrow key to move the highlight bar to pg.4 (output
files and file system) [enter]










Display disk file on the screen 
Read commands from a file.
Resume an earlier SAVED session 
SAVE this session to use later. 
Open an output file for results 
Turn off output file for now.
Us© current file for results.
i J . |
Use PgUp and PgDn for other command groups.
Press ESC to clear and return to main menu. 
Press Shift-FIQ to give DOS commands.
[Once you are in the submenu you can move from page to page 
with the PAGE UP and PAGE DOWN keys. To move the highlight bar 
up or down within the submenu, use the arrow keys]
[NOTE - AT ANY TIME DURING ET THAT YOU WISH TO RETURN TO THE 
MAIN MENU JUST KEEP PRESSING THE ESC KEY]
la. LOADING THE DATA:
When ET loads into the system, it contains no data. The 
operator must select the file of data upon which the forecast 
will be run.
At the Main Menu move the highlight bar to 4 (output files and 
file system) [enter] . Then move the highlight bar to 3 
(resume an earlier SAVED session) [enter].
You will be asked for the file - FILE? Type "fbdata".
*If you are using the Fairborn economic data disk, place the 
disk into the drive and turn the small lever down to lock the 
disk in place.After FILE? type "b:fbdata" [enter].
The file will load and then you will see a small blue square
with aft arrow in®id®. Prsss [eater] which will retara you to 
the pg. 4 submenu. The data set for Fairborn is now loaded and 
ready for use.
Now press the F7 and F8 keys so that Output: FULL and Menus: YES
II. FORECASTING WITH THE MODEL:
It is presumed that before you forecast using the model, you
have developed some assumptions about the predictor variables.
To illustrate the procedures involved in a forecast, we will 
follow the process through using the assumptions for the 
medium forecast in the main report. Medium forecast 
assumptions:
- GNP will grow at a 2% annual rate (. 005/quarter) . 
- Unemployment would decline at an average of .05%
each quarter.
- Residential and commercial construction permits 
would be at approximately the same level as in
1990.3 to 1991.4.
- Government employment would decrease 6% in 
1992.3, return to the level in 1992.2 and hold at
that same level for 1992.4, 1993.1., and 1993.2.
Another decrease of 6% would occur in 1993.3.
First, we use our simple models to estimate PI (PI=GNP) and 
MANUFACT (MANUFACT=GNP UNEMP) . Since 1992.1 is the last 
quarter which we have actual gnp and unemployment data for, a 
mid-range assumption of 2% yearly growth in gnp and . 05% 
decrease in unemployment will be calculated starting in 
1992.2.
Multiply 1992.1 gnp by (. 005) then add that figure on to 
1992.1 to obtain the amount for 1992.2. Apply the same process 
for 1992.3 to 1993.4. Simply reduce the 1992.1 unemployment 
rate by (.05) each quarter. For example, since 1992.1 is 
7.80%, then 1992.1 will be 7.75%, then follow this procedure 
for 1992.2 to 1993.4. Now the estimates for gnp and 
unemployment must be placed into the data set.
Use the PG UP key and go to pg. 1 (data entry and manipulation) . 
Place the highlight bar on 3 (read or edit data by typing it) 
[enter]
The next screen will ask for the variables that you wish to 
edit. Type "gnp unemp" [enter]
Now you are in the data file and may add data by using the
arrowy keys to place the highlight bar ©a th® cell that you 
want to add data t© and then type in your data.
Now press the ESC key until you return to pg. 1 and the submenu 
Use the PG DOWN key and go to pg. 6 and it' s submenu. The 








Estimate a regression model.
Two stage least squares/SE mdl. 
Seemingly unrelated regressions
Three stage least squares / SEs
& J- 1
Use PgUp and PgDn for other command groups. 
Press ESC to clear and return to main menu. 
Press Shift-P10 to give DOS commands.
Since the model we are using is PI=GNP, when the program asks 
for the dependent variable type "pi" [enter]. When asked for 
the independent variable type "one gnp" [enter].
In the next screen the highlight bar will be on 1 (linear 
regression) press [enter].
1 Linear regression |£hoose other options? (y/n)
2 Stepwise regression
3 Discrete/Limited Dep. Vars.
4 ARIMA Model (0x optional)
When asked CHOOSE OTHER OPTIONS? (Y/N) type "y". 
At the option menu press 4 and 5 then 0.
then J . Press 0 to compute-^
1 Display covar. matrix 
3 Do not keep residuals 
5 Forecast missing data 




4 List of predictions 
© Do not keep fitted Y
8 Weighted least squares
A Linear restrictions
C Difference the data
0 Go - compute the regression
Option? (Press 0 if done)
The next, screen will be the regression results press [enter] 
Next, the screen will read computing residuals and an arrow 
will appear press [enter]
Now the prediction screen will begin printing what the model 
has predicted for previous quarters. The first column is the 
actual personal income, the second column is the model 
predictions, and the third column is the difference (residual) . 
When a grey arrow appears in the bottom right corner of the 
screen press [enter].
When the left side of the screen listing the year and quarter 
reach 1992.2, only the predict column will have data. These 
are the estimates for PI that will be used in the main model. 
Write these estimates down on a piece of paper. Press ESC 
until you reach the main menu.
Repeat the same procedures starting on pg. 6 for MANUFACT. When 
asked for the dependent variable type "manufact" when asked 
for the independent variables type " one gnp unemp" . After the 
predictions are printed on the screen, copy the predictions 
onto a piece of paper(or press Prt Scr key).
Press the ESC key until you are at pg. 6 and the submenu. Press 
the PG OP key until you reach pg. 1. Place the highlight bar on 
3 and [enter] When asked for the variables type "rescon comcon 
pi manufact gov" [enter].
Place your estimates for PI aad M&MJFACT into the data set. 
Make the assumption that residential and commercial 
construction will be at approximately the same level as
1990.3-1991.4. Type these figures in RESCON and COMCON for
1992.3-1993.4. Place the estimates based on the earlier 
assumptions for GOV into the data set. We will have to 
forecast LNBASE for 1992.2-1992.4 in order to get the data to 
update L4LNBASE. Make sure that you update the Q2 variable (2nd 
quarter=l, 1st, 3rd, and 4th quarters=0) to the quarter you 
are forecasting.
Press the ESC key until you return to the pg.1 submenu. Press 
the PG DOWN key to reach pg. 4 submenu. Place the highlight bar 
on 4 (SAVE) and [enter].
When asked for th® FILE? type "fbdata" [enter]
* If you are using the disk, type "b:fbdata" [enter]
A red caption will warn you that the file already exists and 
then ask you if you want to overwrite it. type "y". An arrow 
will appear when the program has finished saving. Press 
[enter].
You are on the pg. 4 submenu - Place the highlight bar on 3 
(resume a former session) and [enter] When asked for a FILE? 
type "fbdata" [enter] . * If you are using the disk, type
"b:fbdata) [enter]. After the file has loaded, an arrow will 
appear. Press enter to return to the pg.4 submenu.
At the pg. 4 submenu, use the PG UP key to reach pg. 1 Place the 
highlight bar on 4 [enter]
The screen will appear with CREATE> at the top left and a list 
of variables in a box on the right.
After CREATE> type "LG2RESCO=RESCON[-2]" [enter] 
type "LG3COMCO=COMCON[-3]" [enter] 
type "LG4PI=PI[-4]" [enter] 
type "LGMANF=MANUFACT[-1]" [enter] 
type "D IFFMANF=MANUFACT-LGMANF" [enter] 
type "LG1D1MF=DIFFMANF[-1]" [enter] 
type "L4LNBASE=LNBASE[-4]" [enter]
Now the transformation of the variables has been completed. 
Press the ESC key until you reach the pg.1 submenu.
Press the PG DOWN key to reach pg. 4 submenu. Place the 
highlight bar on 4 (SAVE) and [enter].
When asked for the FILE? type "b:fbdata" [enter]
* If you are using the disk, type "b:fbdata" [enter]
A red caption will warn you that the file already exists and 
then ask you if you want to overwrite it. type "y". An arrow 
will appear when the program has finished saving. [enter].
You &r* on fell© pg. 4 submenu - Plaee the highlight bar on 3
(resume a former session) and [ent@r] When ashed for a FILE?
type "brfbdata" [enter] . * If you are using the disk, type
"b:fbdata" [enter]. After the file has loaded, an arrow will 
appear. Press enter to return to the pg.4 submenu.
Use the PG DOWN key to reach pg.6
Place the highlight bar on 1 (estimate a regression model) 
[enter]
The program will then ask for the dependent variable - type 
"Inbase" [enter].
Now you must enter the independent variables -
type " one lg2resc© lg3comco lg4pi lgldlmf gov 141nbase q2"
[enter]
Highlight bar will be on 1 (linear regression) [enter]
You will be asked if you want to choose other options - just 
type "y".
From this menu press both 4 (list of predictions) and 5 
(forecast missing data) - type "0".
The next screen will be the regression results press [enter] 
Next, the screen will read computing residuals and an arrow 
will appear press [enter]
Now the prediction screen will begin printing what the model 
has predicted for previous quarters. The first column is the 
actual income tax revenue base, the second column is the model 
predictions, and the third column is the difference (residual) . 
When a grey arrow appears in the bottom right corner of the 
screen press [enter]. When the left side of the screen listing 
the year and quarter reach 1992.2, only the predict column 
will have data. These are the estimates for LNBASE that will 
be used for L4LNBASE in the main model. Write these estimates 
down on a piece of paper.
Press the ESC key until you reach the pg. 6 submenu. Use the PG 
UP key to go to pg.1. Place the highlight bar on 3 [enter]. 
Then type in the estimates for LNBASE. Press ESC until you 
reach pg. 1 submenu. Place the highlight bar on 4 and press 
[enter]. Perform the transformation for L4LNBASE. At CREATE> 
type "L4LNBASE=LNBASE[-4]".
Now you will be able to run the forecast for 1993.1-1993.4. 
Use the PG DOWN key to reach pg.6
Place the highlight bar on 1 (estimate a regression model) 
[enter]
ET will then ask for the dependent variable - type "Inbase"
[enter].
Now yow must the independent variable® -
type " one lg2resco lg3comc© lg4pi Igldlmf gov 141nbase q2" 
[enter]
Highlight bar will be on 1 (linear regression) [enter]
You will be asked if you want to choose other options - just 
type "y".
From this menu press both 4 (list of predictions) and 5 
(forecast missing data) - type " 0 ".
The next screen will be the regression results press [enter] 
Next, the screen will read calculating residuals and an arrow 
will appear press [enter]
Now the prediction screen will begin printing what the model 
has predicted for previous quarters. The first column is the 
actual income tax revenue base, the second column is the model 
predictions, and the third column is the difference(residual). 
When a grey arrow appears in the bottom right corner of the 
screen press [enter]. When the left side of the screen listing 
the year and quarter reach 1992.2, only the predict column 
will have data. The values in the predict column for 1993.1-
1993.4 are the forecast for income tax revenue. Since the 
values are in natural log form, they must be converted using 
a hand calculator.
For example11, if the value for 1993.1 is 11.650, type in
11.650 then press the 2nd key then the LN key. You should get 
114691.36.
Since the base is in 1,000's and you must take 1% of the base 
to get the city income tax, you can just multiply 114691.36 by 
10 (1000 * .01 = 10) to get the actual figure.
Therefore, the complete conversion of 11.650 to actual figures 
is 1,146,913.
This concludes the example of the forecasting procedure. The 
remainder of the user guide deals with specific area's of 
using ET.
III. UPDATING THE MODEL:
In order to increase the accuracy of the model, it must be 
updated every 1 or 2 quarters. This will take into account any 
changes that have occurred and is part of any dynamic 
econometric Model.
11 Using a texas instruments TI-30 STAT calculator.
Assuming you ars at the Main Menu:
Place the highlight bar on 1 (data entry and manipulation) 
Place the highlight bar on 1 again (read or edit data by 
typing it)
You are now asked for the variables to be updated.
Type "lg2resc© lg3comco lg4pi lgdlmf q2 141nbase".
The columns with the variables will appear and new data can be 
added to replace estimates.
[NOTE - IT IS A GOOD IDEA TO SAVE YOUR UPDATED DATA SET 
IMMEDIATELY AFTER YOU ARE DONE WITH THIS STEP. SHOULD YOU 
SOMEHOW LOSE THE DATA, A BACKUP DISK HAS BEEN PROVIDED SO THAT 
THE LOSS WILL BE LIMITED TO ANY NEW DATA THAT MIGHT HAVE BEEN 
ADDED]
IV. SAVING DATA:
From the Main Menu place the highlight bar on 4, then 4 again 
from the menu that follows.
FILE? - type "fbdata" [enter] . If using the disk type 
"b:fbdata" [enter]. You will be warned that any new data will 
overwrite the old in the file. Answer "y" - You are updating 
the model and you want to overwrite the file with your updated
data set.
To RELOAD the data set: Just follow the procedures under la. 
LOADING THE DATA:.
V. FORECASTING AFTER UPDATING THE MODEL:
After updating the data in the model, another small step 
remains before running the forecasting procedure. After saving 
the data, use the PAGE UP key to go to PAGE 2.
Place the highlight bar on 3 [enter] (use these time series 
observations.)
You will then be asked for the starting date. Type "1974.1" 
Then - ending date? Type the last year and quarter that you 
will be forecasting.
For example - If you had data up until 1991.4 and forecasted 
for all quarters of 1992 (1992.1 - 1992.4), you would set the
period for 1974.1 to 1092.4 . Not? lets say that you want to 
update the model to obtain a forecast for 1993 After you have 
added data for 1992 and saved it, then go to PAGE 2, place the 
highlight bar on 3 [enter] and then specify the period 1974.1 
to 1993.4.
VI. PRINTING:
There are 2 ways to print results from ET. The easiest is to 
use the PRINT SCREEN key. The second way involves using an 
output file and printing from DOS. Both methods will provide 
data output but depending on the printer, will not provide 
high quality time series plots or histograms.
[NOTE - IF YOUR PRINTER IS AT LEAST A LASERJET II OR 
COMPATIBLE YOU WILL BE ABLE TO USE THE PRINT SCREEN KEY FOR 
ALL HARDCOPY]
To print using the output file and DOS, simply select 4 from 
the Main Menu and then place the highlight bar on 5 from the 
Page 4 menu (open an output file for results) [enter] . You
will be asked for the file. You should use a disk to hold
output to save space on the computer.
FILE? - type "b: " and then whatever name you want to call the 
file. The file name is limited to 8 characters and must start 
with a letter.
The main thing to remember when using the output file is that 
all results which appear on the screen will appear in your 
file. The best thing to do is turn off the output file by 
placing the highlight bar on 6 (turn off the output file for 
now) [enter] on Page 4, until you are close to running the 
forecast.
To print from DOS, keep pressing ESC until you are at the Main 
Menu, then type "s" (leave ET). You will be asked if you have 
SAVED your data before final exit from ET.
If you are sure your data is saved type "y".
To print from DOS:
At the C> type "b:" [enter]
At the B> type "dir" [enter] to get a listing of the files on 
your disk.
- Type "type (name of your file here) " to get the file
listed on the screen.
- Type "print (name of your file here)" to print the
file.
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